                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     to innovation, studies have 


shown that, on average, it constitutes only 25% of the cost of commercializing a new 
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technology or technique, thus requiring the expenditure 
of a substantial amount of additional resources to bring 
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mast products or processes to the marketplace. 


But without the potential for patent assignment and exclusive 

licensing, private firms would be unlikely to make substantial investments 

in uncertain and lengthy drug development programs. Thus, Bayh-Dole 
provided the incentives and framework needed to facilitate academia-industry 


partnerships to drive initial insights from university labs, to clinical development by 
industry, and ultimately into FDA-approved medicines that can help patients live longer, 
healthier lives. In fact, by the mid to late 1990s, over 90% of life science companies in the 
U.S. had a cooperative relationship with universities.*° Together with other mechanisms, 
university patenting and licensing is needed for effective knowledge transfers between 
academia and the private sector. 


Concrete examples of the societal benefits from Bayh-Dole licensing of university-based 
research, when combined with further development by the private sector, include a number 
of important biopharmaceutical therapies including new vaccines, treatments for costly and 
burdensome chronic diseases, and innovative new approaches to treating complex diseases 
such as cancers and HIV?! While the basic underpinnings of these therapies were discovered 
in universities, bilopharmnaceutical companies could not have invested the significant 
resources needed to further develop them into actual FDA-approved medicines without 
Bayh-Dole. A review of the development histories and relative R&D contributions by the 
public and private sector for 35 important drugs found that the scientific contributions 

of the private sector were crucial to all of them. The central scientific contribution by 

the private sector was evident in all categories of development (basic science, applied 
science, and clinical, delivery and manufacturing improvements}, being most significant in 
applied science, followed by contributions to enhancing clinical performance and improving 
commercial production.“ These findings were confirmed by a subsequent analysis by same 
of the same researchers of 26 individual drugs, drug classes and a combination therapy 
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identified by a previous analysis as “most transforrnative drugs of the past 25 years. 
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As several independent government assessments of Bayh-Dole have found, the legislation 
has achieved its core objective of increasing technology transfer from academia to the 
private sector: 


® National Academy of Science (NAS): “The Bayh-Dole Act is a sound and 
flexible framework for promoting the commercialization of university-developed 
inventions resulting from federally sponsored research...The committee has no 
reason to believe that either governmental retention of title or routine retention 
of title by individual inventors would yield more commercial applications or 
achieve a better balance of the public's stakes.”>4 


Congressional Research Service (CRS): “Observers generally agree that the 
Bayh-Dole Act has successfully met its objectives... The government receives a 
significant payback through taxes on profits and society benefits from new jobs 
created and expanded productivity.”® 

m® Government Accountability Office (GAO): “University administrators and small 
business representatives whom we interviewed stated that federal patent policy 
changes since 1980 have had a significant positive impact on their research and 
innovation efforts... Officials within the agencies and universities we visited said 
the act was having a positive impact and was working as the Congress intended. 
They believed that the universities and researchers were receiving greater 
benefits from their inventions and were transferring technology better than the 


government did when it retained title to inventions.’°¢ 


ey 
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MATPAPTI AL r A 
POTENTIAL NEG 
MAPRCH-IN TOAD 


Expanding the use of march-in rights for purposes other than those intended by the legislation 
would reverse current exclusive licensing models, and in essence constitute government price 
controls in certain circurnstances, ultimately undermining the careful balance and successful 
synergy between early public-funded basic research by universities and other institutions and the 
subsequent substantial and long-term risk-based R&D investments by the private sector. This 
synergistic relationship relies on clear, consistent and predictable “ground rules” for licensing of 
government-funded technologies. 


These recent proposals harken back to objections to the Bayh-Dole frarnework at the tirne of 
passage. Senator Bayh summarized the arguments of “well-intentioned voices,” who argued, “If 
the taxpayer funds the research, the taxpayer should own the ideas produced” and his response 
--“However, the result of this policy was billions of taxpayer dollars spent on thousands of 

ideas and patents which were collecting dust at the PTO. The taxpayers were getting no benefit 


whatsoever.” 


The intent of march-in authority was to ensure that grantees were in fact making efforts to 
commercialize the licensed technology and bring inventions to market to the benefit of patients 
and society. All five “march-in” petitions decided by NIH to date have been denied, with findings 
that licensors in fact have taken steps to commercialize the technologies, that “any licensing plan 
that might result from such a proceeding would not, in our judgment, address the problem” (.e., 
product shortage relating to manufacturing technology challenges), or that “because the market 
dynamics for all products developed pursuant to licensing rights under the Bayh-Dole 
Act could be altered if prices on such products were directed in any way by the NIH, 
the NIH believes that the extraordinary remedy of march-in is not an appropriate 
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means of controlling prices. 
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In addition to practical considerations of whether march-in authority would prove to 

be effective in the case of a public health emergency, based on interviews with agency 
personnel and other expert stakeholders, the GAO previously identified a fundamental 
concern relating to the potential impact of march-in authority exercise: “the potential 
‘chilling effect’ that such an action might have could deter investors from investing in the 
commercialization of the research results and some researchers from participating in federal 
research efforts.’%* 


Indeed, experience with the NIH’s previous failed effort to influence drug pricing by placing 
conditions on patent licensing agreernents suggests that expanding the use of march-in 

to address drug pricing could chill academia-industry collaboration and the innovation 
generated from those interactions. In 1989, the NIH adopted a policy of requiring a 
“reasonable pricing” clause in its Cooperative Research and Development Agreements 
(CRADAs) between NIH intramural laboratories and private sector partners involving 
exclusive licenses. Under the policy, exclusive licenses to the private sector for discoveries 
funded in part by the NIH required that there be “a reasonable relationship between the 
pricing of a licensed product, the public investment in that product, and the health and 
safety needs of the public.”°° While well-intentioned, the policy resulted in unintended 
negative consequences harmful to scientific collaboration and the public: “the pricing clause 
has driven industry away from potentially beneficial scientific collaborations with [NIH] 
scientists without providing an offsetting benefit to the public.“*° Given NIH’s mission to 
provide scientific leadership to the nation by “seek{ing) fundamental knowledge about the 
nature and behavior of living systems and the application of that knowledge to enhance 
health, lengthen life, and reduce illness and disability,"* diversion of its scarce resources 
into setting, monitoring, and evaluating the effects of what were in effect price controls in a 


complex biopharmaceutical discovery and development ecosystem was counterproductive, 


Creating unsustainable uncertainty for the private sector, the process involved NIH making 
a “fair” pricing determination for a medicine only after a cornpany had spent years of effort 
and millions in financial investrnent to complete developrnent and begin commercializing 

the medicine. As a result, CRADAs flat-lined between 1990 and 1994 at approximately 30 
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per year, as industry was deterred from collaborating with NIH.“ Following public hearings 
with various stakeholders from both the public and private sectors, the NIH removed the 


reasonable pricing requirement for CRADAs in 1995, and “(t)he effect of abandoning the 
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clause was immediate. Subsequent to rescission of the clause in April 1995, the number of 
CRADAs executed by NIH increased substantially”, reaching five times the 1990-94 level, 
or over 150 in 1997.% Given the chilling effect on public-private collaborations as a result 
of NIH's failed attempt to influence pricing of biopharmaceutical products under the Act 
through constraining licensing agreements, NIH has not pursued similar approaches since. 
There is no reason to believe that expanding the use of march-in rights under Bayh-Dole to 


control drug prices would have any different effect. 


The GAO also identified another potential concern with the exercise of march-in authority: 
“commercial products or processes based on federal inventions sometimes ernploy multiple 
patents, some of which are not federally funded. Such circumstances often pose difficult, 
if not intractable, issues that could make marching in unattractive for federal officials 
seeking to commercialize an invention...federal agencies may only have the authority to 
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march in on one aspect of a product or process, yet marching in may negatively affect the 
value of all the other patented inventions associated with the product or process."** This 

is particularly true in the case of biopharmaceutical products, where there may be multiple 
patents on various aspects of a medicine, including the composition of the active ingredient, 
the method of use of the medicine, the technology or methods used to produce it, and its 
dosage form. in cases where a government-funded patent is only one of a set of patents 
related to a product, the use of march-in may not result in any more timely access to the 
medicine, yet the use of march-in would nevertheless create significant uncertainty for 
licensors who, having spent the time and resources needed to develop the government- 
funded patented technology into FDA-approved medicines, may likely be unwilling to do 


$0 again. 


The uncertainty created by expanding the use of march-in to address pricing concerns 
undermines the fundamental intent of Bayh-Dole. When universities make investments 

to secure patent protection for their government-funded inventions and license them to 
industry, it is with the assumption they will be able to recoup these costs and fund future 
technology transfer, research, and educational activities that result in new innovations, new 
companies, and new jobs. When the private sector agrees to license promising, yet early, 
technologies from academia or other entities that have received federal funding and invest 
significant financial and other resources into developing and testing those technologies, 

it is under the assumption that it will have the opportunity to recoup these investments 
without the added risk of arbitrary and unanticipated government action. indeed, as a 2012 
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Congressional Research Service report found, “one of the major factors in the reported 
success of the Bayh-Dole Act is the certainty it conveys concerning ownership of intellectual 
property.” Undermining this certainty by marching into a company’s exclusive license 

to a federally-funded patent after it has made significant investments to develop and 
commercialize the product would drive the private sector away from technology transfer 
agreements under Bayh-Dole, to the detriment of patients, consumers and the economy. 
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Reviewing others’ assessments of the far-ranging impact of the 

law, Senator Bayh noted in his remarks to NIH opposing march- 

in, “Changes to Bayh-Dole should be made only after giving careful 
consideration to what has been accomplished by those who have utilized 
the provisions of the law. In calling the Bayh-Dole Act “possibly the most 


inspired piece of legislation to be enacted in America over the past half century,” 
The Economist estimated that the law “created 2,000 new companies, 260,000 new 
jobs, and now contributes $40 billion annually to the U.S. economy [across all industries]. 


This assessment was made almost six years ago and more progress has been made since then."*° 


Senator Bayh’s perspective is no less true today ~ Bayh-Dole is one of the most far-reaching 
and successful legislative initiatives in contemporary history. Commercial development of 
federally-supported R&D investments has gone from being a major concern about U.S. 
national competitiveness in the 1970s to being a fundamental element of the growth and 
sustainability of the nation’s blopharmaceutical research ecosystem—which leads the world 
today. The innovations that have resulted have furthered medicine and extended patients’ 
lives in cancer and many other costly and challenging disease areas. 


Bayh-Dole has been so effective that in 2006, the U.S. House of Representatives 
unanimously passed a resolution (H. Con. Res. 319) extolling the contributions of the Act 


to the ULS. economy: 


“Resolved by the House of Representatives (the Senate concurring}, That it is the sense of 


the Congress that— 


(1) the Bayh-Dole Act (Public Law 96-517) has made substantial contributions 
to the advancement of scientific and technological knowledge, fostered 
dramatic improvements in public health and safety, strengthened the higher 
education system in the United States, served as a catalyst for the development 
of new domestic industries that have created tens of thousands of new jobs 

for American citizens, strengthened States and local communities across the 
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country, and benefitted the economic and trade policies of the United States; 


and 


(2) it is appropriate that the Congress reaffirm its commitment to the policies 


and objectives of the Bayh-Dole Act by acknowledaing its contributions and 


commemorating the silver anniversary of its enactment. 


ua? 


Without the Bayh-Dole Act’s clear, consistent, and predictable framework for patent assignment 


and the right to enforce and exclusively license these patent rights, private companies likely 


would not invest in the extensive, risky process of commercializing government-funded 


technologies into medicines and other therapies for use by patients. The federal government's 


“march-in” rights under Bayh-Dole were intended to ensure that private firms made adequate 


efforts to in fact develop the technologies they licensed. March-in was never intended to 


address concerns about drug pricing, which are more appropriately addressed by other initiatives 


and approaches (for instance, that eliminate barriers to opportunities for payers and innovators 


1091 CONGRESS i q 319 
Ist SESSION gute 

Resolved by the House of Representatives {the Senate concurring), 
‘That it is the sense of the Congress that— 


INTHE HOUSE OF REPRESENTATIVES 
DECEMBER 16, 2005 


ABILL 


(1) the Bayh-Dole Act (Publie Law 96-517} has made substantial contributions 
to the advancement of scientific and technological knowledge, fostered 
dramatic improvements in public health and safety, strengthened the higher 
education system in the United States, served as a catalyst for the development 
of new damestic industries that have created tens of thousands of new jobs for 
American citizens, strengthened States and local comimurities across the 
country, and benefitted the economic and trade policies of the United States; 
and (2) it is appropriate that the Congress reaffirm its commitment to the 
policies and objectives of the Bayh-Diole Aet by acknowledging tts 
contributions and commemorating the silver anniversary of its enactment. 


to jointly develop approaches that 
reward and incent therapy value). 
Expanding the use of march-in to 
address drug pricing would have a 
chilling effect on essential public- 
private sector collaborations, to the 
detriment of the U.S. economy 
and national competitiveness, and 
most importantly, to the detriment 
of patients who are counting on 
the collective efforts of the public 
and private sector to make progress 
against our most costly and 
challenging diseases. 
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» Petition by CellPro calling for march-in, asserting that Baxter Healthcare Corporation 
failed to commercialize certain stem cell patents (filed March 3, 1997; denied 
August 1, 1997). 


In a patent dispute with The Johns Hopkins University and Baxter Healthcare 
Corporation, CellPro, Inc. petitioned NIH to exercise its march-in rights in 
connection with certain patents relating to stem cell separation methods owned 
by The Johns Hopkins University and licensed first to Becton-Dickinson and 
then to Baxter Healthcare Corporation. CellPro claimed Baxter had failed to take 
effective steps to achieve practical application of the subject inventions: “Baxter 
has threatened to require CellPro to remove the Ceprate products from the 
market on the basis of patents issued to Johns Hopkins that are governed by 
the Bayh-Dole Act.” 


NIH denied the petition, determining that Baxter “met the statutory and 
regulatory standard for practical application” as evidenced by its “manufacture, 
practice, and operation” of the invention and the invention’s “availability to and 
use by the public”, further finding that “Hopkins and Baxter have taken, or are 
expected to take within a reasonable time, effective steps to achieve practical 
application of the applicable patents ...and that the available information fails 
to demonstrate an unrnet health need that is not reasonably satisfied by 
Hopkins and Baxter.”** Anticipating the disincentives that would be 

created if NIH initiated march-in proceedings, many universities 

opposed the petition, and NIH noted that to approve it would 


“have far-reaching repercussions on many companies’ 


and investors’ future willingness to invest in federally 


funded medical technologies.” 
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» Two petitions by Essential Inventions, Inc. (filed January 29, 2004; denied July 29, 


Cond 


Sooo 


2004) and by Knowledge Ecology International (KEI), the American Medical Students 
Association, the U.S. Public Interest Research Group, and the Universities Allied for 
Essential Medicines (filed October 25, 2012; denied November 1, 2013) calling for 
march-in with respect to certain patents owned and used by Abbott Laboratories 
(and subsequently, AbbVie) in the manufacture of the AIDS “booster” drug ritonavir 


(Norvir®), on the basis of excessive pricing. 


The 2004 petition requested march-in to “grant an open license to use six 
patents related to the manufacture of ritonavir. The grounds for the request 
are that the patent owner charges unreasonable prices for Norvir®/ritonavir, 
harming the public,°° highlighting a December 2003 400% price increase, 

and differential pricing between publicly funded and private sector health care 
plans (“As a consequence of the discriminatory price increase, US employers/ 
insurers/consumers who buy ritonavir with private sector insurance will pay five 
to ten times more than employers/insurers/consumers in other high-income 


countries.”}. 


In denying the 2004 petition, NIH found that “No evidence has been presented 
that march-in could alleviate any health or safety needs that are not reasonably 
satisfied” and with regard to pricing, “because the market dynamics for all 

products developed pursuant to licensing rights under the Bayh-Dole Act could 
be altered if prices on such products were directed in any way by NIH, the NIH 
agrees with the public testimony that suggested that the extraordinary remedy 


ng 


of march-in is not an appropriate means of controlling prices. 


NIH found that the 2012 petition made sirnilar unsubstantiated claims as 
previously, narnely that “AbbVie failed to achieve practical application of Norvir® 
because of its high, differential pricing structure between publicly funded and 
private sector health care plans.”°* The 2012 petition further requested NIH to 
adopt “two general policy rules regarding the cornmercialization of federally- 


352 


funded inventions’ relating to allowable pricing disparities between the United 


States and other developed countries. 
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In denying the 2012 petition, NIH found that, “We do not think that the 
AbbVie pricing policies and pricing disparities between the United States and 
other countries trigger any of the four Bayh-Dole march-in criteria,” and more 
generally, “NIH continues to agree with the public testirnony in 2004 that the 
extraordinary remedy of march-in is not an appropriate means of controlling 


prices of drugs broadly available to physicians and patients."°* 


® Petition by Essential Inventions, inc. requesting march-in for patents on Pfizer's glaucoma 
therapy latanoprost (Xalatan®), on the basis of pricing differentials between the U.S. and 
Canada and Europe (filed January 29, 2004; denied September 17, 2004) 


Petitioner stated, “(tlo remedy Pfizer’s unreasonable pricing of Xalatan®, we 
request that you issue an “open license” for all latanoprost patents that are 
subject to federal rights,” and “expressing concern that the price of Xalatan® is 
higher in the United States than in Canada or Europe.”,** 


NIH denied the petition, determining that, “Xalatan® has been available for 

use by glaucoma patients since 1996 and is being actively marketed by Pfizer 
and prescribed by physicians as both a first-line and second-line treatment. 
Accordingly, this drug has reached practical application and met health or safety 
needs as required by the Bayh-Dole Act.” 


As in its Norvir® denial, NIH noted that, “because the market dynamics for 
ail products developed pursuant to licensing rights under the Bayh-Dole Act 
could be altered if prices on such products were directed in any way by the 
NIH, the NIH believes that the extraordinary remedy of march-in is not an 


appropriate means of controlling prices.”°’ 


® Petition by three individuals for march-in to relevant agalsidase beta 
(Fabrazyme®) patents in order to address shortages relating to 
manufacturing-related difficulties being monitored under a 
Genzyme Consent Decree with the FDA (filed August 2, 
2010; denied December 1, 2010) 
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Three individual patients with Fabry’s disease petitioned HHS to grant “an open 
license under the Bayh-Dole Act that would allow supply of agalsidase beta in 
the U.S. and abroad to treat Fabry patients. Specifically, this petition requests 
that NIH authorize responsible entities and individuals to use U.S. Patent No. 
5,356,804 and U.S. Patent No. 5,580,757 in order to manufacture, import, 
export or sell agalsidase beta,”°* with the relevant patents being owned by 
Mount Sinai School of Medicine and exclusively licensed to Genzyme. 


NIH denied the petition, determining that a march-in proceeding was not 
warranted because “any licensing plan that might result from such a proceeding 


59 


would not, in our judgment, address the problem identified by the Requestors. 


Petition filed by Knowledge Ecology International (KEI) and the Union for Affordable 
Cancer Treatment (UACT) to march-in to relevant patents on enzalutamide (Xtandi®) 
on the basis of high and/or differential pricing between the U.S. and other markets 
(filed January 4, 2016; denied June 20, 2016) 


Petitioners request the Department of Health and Human Services (DHHS), 
National Institutes of Health (NIH), and/or the Department of Defense (DoD) 
exercise a royalty-free right in the relevant patents awarded to the Regents 

of the University of California and licensed to Astellas Pharma, or to grant a 
request for marchin rights for the prostate cancer drug enzalutamide (Xtandi®), 
on the basis that the prices in the U.S. are higher than in other countries, 
despite U.S. taxpayer-funded grants from the NIH and DoD. More generally, 
petitioners request that the U.S. federal government “adopt the policy that the 
federal government will use its royalty-free rights, or grant licenses under federal 
march-in rights, when prices in the United States are excessive, and/or higher 
than they are in high income foreign countries, and to apply that policy in this 


case for patents on enzalutamide.”© 


NIH denied the petition determining that a march-in proceeding was not 


warranted because the product had reached “practical application” in that it was 


“broadly available as a prescription drug.”"' 
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From: Rohrbaugh, Mark (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/CN=OD/CN=ROHRBAUM] 


Sent: 3/14/2017 1:34:33 AM 

To: Thalhammer-Reyero, Cristina (NIH/NHLBI) [E] [/O=NIH/OU=NIHEXCHANGE/cn=OD/cn=THALHAMC] 
Subject: Re: Anyone have objection from KEI in 2017 

ok. Thanks 


Sent from my iPhone 


> On Mar 13, 2017, at 6:59 PM, Thalhammer-Reyero, Cristina (NIH/NHLBI) [E] <cristina.thalhammer- 
reyero@nih.gov> wrote: 

> 

> Jamie Love did not object to my license, just sent me a request for "a copy of the analysis done to 
address the requirements of 35 USC 209(a) and 35 USC 209(f). After my response he filed a FOIA request 
for the analysis and all correspondence with the company. 


> 

> Cristina 

> 

> Cristina Thalhammer-Reyero, Ph.D., M.B.A. 

> Senior Licensing and Patenting Manager 

> office of Technology Transfer and Development 
> National Heart, Lung and Blood Institute 

> tel: : +1-301-435-4507 

> Thalhamc@mail.nih.gov 

> 


> This message may contain privileged and confidential information intended only for the use of the 
individual(s) or entity named above. If you are not the intended recipient, you are hereby notified that 
any use, dissemination, distribution, or copying of this message or its content is strictly prohibited. 
If you have received this message in error, please notify sender immediately and destroy the message 
without making a copy. Thank you. 


> 

> cooce Original Message----- 

> From: Rohrbaugh, Mark (NIH/OD) [E] 

> Sent: Monday, March 13, 2017 5:00 PM 
> To: NIH TDC Long 

> Subject: Anyone have objection from KEI in 2017 
> 

> From FR notice of intent to grant? 

> 

> Thx 

> Mark 

> 

> Sent from my iPhone 
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From: Rohrbaugh, Mark (NIH/OD) [E] [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=591AB6B2424B4B89970827 18CBB29FAB-ROHRBAUM] 


Sent: 8/9/2017 1:42:20 PM 

To: Gottesman, Michael (NIH/OD) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=918c2344931542a592d00dbe83d3d5a3-gottesmm] 

cc: Tabak, Lawrence (NIH/OD) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 


(FYDIBOHF23SPDLT)/cn=Recipients/cn=02e22836b5ff4e9988e37 70cfc7ee770-tabakl]; Burklow, John (NIH/OD) [E] 
[/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2e57f267323b43c08be856acb5b964ca-burklowj]; Rogers, Karen (NIH/OD) [E] 
[/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=b23ef4ca2fal4a6eb174ee611953a396-rogersk] 

Subject: Re: Salubris Biotherapeutics 


This is a standard proposed licensing agreement that went though normal procedures. The article is very biased and 
stirred up by KEI Jamie Love. He regularly asks ICs for more information about the companies we are proposing to 
license, what are the terms, how did we justify an exclusive, have we included price controls, etc. ICs have been telling 
him this is business confidential information. Obviously, posting a notice in the fed reg seeking comment on the 
proposed license is not "quiet". The regs only require a 15 day posting and that is what OTT and now ICs have been 
doing routinely. | have asked for the internal memo that justifies the decision. 


Sent from my iPhone 


On Aug 9, 2017, at 8:39 AM, Gottesman, Michael (NIH/OD) [E] <GottesmM @mail.nih.gov> wrote: 


{i check ft out. 
Michael 


Sent: Wednesday, August 9, 2017 8:10:02 AM 
To: Gottesman, Michael (NIH/OD) [E] 

Ce: Burklow, John (NIH/OD) [E] 

Subject: Salubris Biotherapeutics 


Michael, 
Could you get me the background on this eclip: 


THE U.S. IS QUIETLY GIVING A CHINESE BILLIONAIRE A MONOPOLY ON A NEW LIVER CANCER 
DRUG. The Huffington Post (8/8, Kaufman, 6.63M) reports the National Institutes of Health has proposed 
granting an exclusive license “for a new liver cancer drug” to Salubris Biotherapeutics Inc., which is the 
Maryland-based arm of the Chinese drug company Shenzhen Salubris Pharmaceuticals Co., Ltd. The 
article reports that “the proposal comes amid growing public backlash to deals that give pharmaceutical 
companies monopolies on drugs and vaccines developed through taxpayer-funded research without 
requiring them to sell the drugs back to Americans at a reasonable price.” 


Thanks 
larry 
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From: Rohrbaugh, Mark (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/CN=OD/CN=ROHRBAUM] 


Sent: 3/15/2016 7:13:45 PM 

To: Mowatt, Michael (NIH/NIAID) [E] [/O=NIH/OU=NIHEXCHANGE/cn=NIAID/cn=MMOWATT] 
Subject: Re: Comments from KEI 

Are you available now} b6 


Sent from my iPhone 


On Mar 15, 2016, at 12:54 PM, Mowatt, Michael (NIH/NIAID) [E] <MMOWATT @niaid.nih.gov> wrote: 
Hi Mark, 
Following up on this, as it is rather urgent. 
Are you available to chat (10 minutes max, | think) later today? 
ican be available after 2:30, except for 4-5. 
Thanks, 


Mike 


From: Mowatt, Michael (NIH/NIAID) [E] 
Sent: Monday, March 14, 2016 4:52 PM 
To: Rohrbaugh, Mark (NIH/OD) [E] <KehrBauM @OD.NIH.GOV> 


Subject: Comments from KEI 


Hi Mark, 


Thanks for speaking with Rick Williams about the comments we received from J Love in 
response to our recent FRN regarding an exclusive license. 


spare a few minutes tomorrow to discuss? 

Let me know what works for you. 

Thanks, 

Mike 

Michael BR. Mowatt, Ph.D. 

Director, Technology Transfer and Intellectual Property Office 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 


U.S. Department of Health and Human Services 


http: / /www.niaid.nih.gov/labsandresources /techdev/Pages/default.aspx 


+1 301 496 2644 


<imageOO1 jpg> 
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The information in this e-mail and any of its attachments is confidential and may contain sensitive information. It should not be used 
by anyone who is not the original intended recipient. If you have received this e-mail in error please inform the sender and delete it 
from your mailbox or any other storage devices. National Institute of Allergy and Infectious Diseases shall not accept liability for any 
statements made that are sender's own and not expressly made on behalf of the NIAID by one of its representatives 
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From: Rohrbaugh, Mark (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/CN=OD/CN=ROHRBAUM] 


Sent: 3/13/2017 10:44:38 PM 

To: Lambertson, David (NIH/NCI) [E] [/O=NIH/OU=NIHEXCHANGE/cn=OD/cn=lambertsond] 
Subject: Re: Anyone have objection from KEl in 2017 

Thx 


Sent from my iPhone 


VVVVVVVVVVVVVV VV VV 


> 


> 


v 


VVVVVVVVVVV 


On Mar 13, 2017, at 6:12 PM, Lambertson, David (NIH/NCI) [E] <david.lambertson@nih.gov> wrote: 
I have not had any so far. 


David A. Lambertson, Ph.D. 

Senior Technology Transfer Manager 
Technology Transfer Center 
National Cancer Institute/NIH 
david. lambertson@nih. gov 
http://ttc.nci.nih.gov/ 


9609 Medical Center Drive, Rm 1-E530 MSC 9702 
Bethesda, MD 20892-9702 CUSPS) 

Rockville, MD 20850-9702 (Overnight/express mail) 
Phone (Main Office): 240-276-5530 

Phone (direct): (240) 276-6467 

Fax: 240-276-5504 


Note: This email may contain confidential information. If you are not the intended recipient, any 
disclosure, copying or use of this email or the information enclosed therein is strictly prohibited, and 
you should notify the sender for return of any attached documents 


=—2=5 Original Message----- 


From: Rohrbaugh, Mark (NIH/OD) [E] 

Sent: Monday, March 13, 2017 5:00 PM 

To: NIH TDC Long <niaaatdcl-1@mail.nih.gov> 
Subject: Anyone have objection from KEI in 2017 
From FR notice of intent to grant? 

Thx 

Mark 


Sent from my iPhone 
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From: Rohrbaugh, Mark (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/CN=OD/CN=ROHRBAUM] 


Sent: 3/13/2017 10:44:23 PM 

To: Knabb, Jim (NIH/NCI) [E] [/O=NIH/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Knabbjr73e] 

Subject: Re: Anyone have objection from KEl in 2017 


Thx. Good to know 


Sent from my iPhone 


> On Mar 13, 2017, at 5:27 PM, Knabb, Jim (NIH/NCI) [E] <jim.knabb@nih.gov> wrote: 
> 

> Hi Mark, 

> 

> My FR notice just expired and I did not receive an objection from KEI. 
> 

> This isn't exactly what you were looking for but thought I'd share from a n-number perspective. 
> 

> Hope you are well. 

> Jim 

> 

> ----- Original Message----- 

> From: Rohrbaugh, Mark (NIH/OD) [E] 

> Sent: Monday, March 13, 2017 5:00 PM 

> To: NIH TDC Long <niaaatdcl-1@mail.nih.gov> 

> Subject: Anyone have objection from KEI in 2017 

> 

> From FR notice of intent to grant? 

> 

> Thx 

> Mark 

> 

> Sent from my iPhone 
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From: Rohrbaugh, Mark (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/CN=OD/CN=ROHRBAUM] 

Sent: 3/22/2016 1:28:29 AM 

To: Culhane, Ned (NIH/OD) [E] [/O=NIH/OU=Nihexchange/cn=recipients/cn=culhanee]; Berkson, Laura (NIH/OD) [E] 
[/O=NIH/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Damianold] 

Subject: Fwd: march in letter 

Attachments: 1 Letter from 11 NGOs calling for NIH to take action on high drug prices.msg; ATTOOO01.htm 


Sent from my iPhone 
Begin forwarded message: 


From: "Hudson, Kathy (NIH/OD) [E]" <Kathy.Hudson@nih.gov> 

Date: March 21, 2016 at 9:09:03 PM EDT 

To: "Wolinetz, Carrie (NIH/OD) [E]" <carrie.wolinetz@nih.gov>, "Hammersla, Ann (NIH/OD) 
[E]" <hammerslaa@mail.nih.gov>, "Hallett, Adrienne (NIH/OD) [E]" 
<adrienne.hallett@nih.gov>, "Rohrbaugh, Mark (NIH/OD) [E]" <RohrBauM@OD.NIH.GOV>, 
"Jorgenson, Lyric (NIH/OD) [E]" <jorgensonla@od.nih.gov>, "Baker, Rebecca (NIH/OD) [E]" 
<bakerrg(@od.nih.gov> 

Subject: march in letter 


Fyi attached, 
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From: Shmilovich, Michael (NIH/NHLBI) [E] [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=7DFE19BFD1D443CEB700B9F22D159A90-SHMILOVM] 

Sent: 1/12/2020 3:23:23 PM 

To: Berkley, Dale (NIH/OD) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5ee461c29f5045a49fOadf82caaa2f31-berkleyd]; Rohrbaugh, Mark (NIH/OD) 
[E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=591ab6b2424b4b8997082718cbb29fab-rohrbaum]; Goldstein, Bruce 
(NIH/NHLBI) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=cb67e8fe5aa2452a8a7f200e5fb4335b-goldsteb] 

Subject: FW: Comments, Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular Disorder 

Attachments: 1.10.2020 KEl Comments, Prospective Grant of Exclusive Patent License, Gene Therapy for Ocular Disease.pdf; 
Attachment A.pdf; Attachment B.pdf; Attachment C.pdf; NIHtoKEI re OcQuila 6Jan2020.docx 


Mark, Dale, and Bruce—KEl’s comments regarding our FR notice for OcQuila enclosed and my proposed 
response. Please comment. 
I'd appreciate feedback before next Friday as I’d like to send a response letter back to them COB Jan 17, 2020. 


Thanks! 


Michael A. Shmilovich, Esq., CLP 


ice of Technology Transfer and Development 
31 Center Drive Room 4429, MSC2479 
Bethesda, MD 20892-2479 

6, 301.435.5019 

shmilovm@nih.gov 


sage may contain privileged and confidential information intended anly for the use of the individual{s} ar entity named above. If you are not the intended 
you are heraby notified that any use, dissernination, distribution, ar cooying of this message or its content is strictly prohibited, i yau have received this 
tely and destroy the message without making a capy. Thank you. 


From: kathryn ardizzone <kathryn.ardizzone@keionline.org> 

Sent: Friday, January 10, 2020 11:09 PM 

To: Shmilovich, Michael (NIH/NHLBI) [E] <michael.shmilovich@nih.gov> 

Cc: James Love <james.love@keionline.org> 

Subject: Comments, Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular Disorder 


Dear Mr. Shmilovich: 


Attached, please find KEI's comments regarding "Prospective Grant of an Exclusive Patent License: Gene 
Therapy for Ocular Disorder" (84 FR 65169) and the relevant attachments. 


Thank you, 


Kathryn Ardizzone, Esq. 

Counsel 

Knowledge Ecology International 

1621 Connecticut Avenue NW, Suite 500 
Washington, DC 20009 
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kathryn.ardizzone@keionline.org 
(202) 332-2670 
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KNOWLEDGE ECOLOGY 
INTERNATIONAL 


1621 Connecticut Avenue NW 
Suite 500 
Washington, DC 20009 
www.keionline.org 
January 10, 2020 


Michael Shmilovich, Esq. 

Senior Licensing and Patent Manager 
31 Center Drive Room 4A29 
Bethesda, MD 20892 


Via Email: Shmilovm@mail.nih.gov 


Re: “Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular 
Disease” 


Dear Mr. Shmilovich: 


Knowledge Ecology International (KEI) is writing to comment on the “Prospective Grant of an 
Exclusive Patent License: Gene Therapy for Ocular Disease” to OcQuila Therapeutics, Ltd., as 
described in the Federal Register (FR) notice 84 FR 65169.' The license involves an 
adeno-associated virus (AAV) gene therapy that was tested in nine subjects in a single-site, 
Phase I/Il, NIH-sponsored clinical trial that began in early 2015. 


KEI supports the NIH’s efforts to secure a commercial partner to develop the technology, which 
targets a disorder for which no FDA-approved treatment exists.? However, the terms of the 
license must reflect the value of the invention. Given its relatively advanced research and 
development stage, the regulatory incentives the licensee is likely to receive, the government’s 
investment in the technology, and the price that OcQuila likely will be able to charge for the 
treatment, the NIH should negotiate a license with terms that are favorable to the public. 


Unfortunately, the NIH’s statements about the license indicate that it plans to grant exclusive, 
life-of-patent rights to the invention without accounting for its unique investment value. 


1 
hitos Awww Tederalreqister. gov/documents/20 19/1 1/26/20 19-25685/oraspective-grant-of-ar-exciusive-pat 
entlicense-cgene-therapy-lor-ocuiar-cisease. 

4-2942. 
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Background 


The proposed license covers an NIH invention described in two abstracts: E-284-2012, 
“Methods And Compositions For Treating Genetically Linked Diseases Of The Eye”® and 
E-164-2018, “Newly Improved Method and Composition for Treating Genetically Linked 
Diseases of the Eye.” 


The invention is an AAV gene therapy, AAV8-scRS/IRBPhRS (hereinafter, “AAV-RS1”), which 
may offer a cure for x-linked juvenile retinoschisis (XLRS), a genetic disease that leads to 
juvenile macular degeneration and affects 1:15,000 males in the United States.° 


The second abstract, E-164-2018, describes the use of an electric current to improve the 
efficacy of AAV-RS1. It characterizes the invention as a “[p]otentially curative therapy for XLRS, 
retinoschisis, age-related macular degeneration, diabetic retinopathy, Leber congenital 
amaurosis, retinal detachment, cysts, cystoid, macular edema, retinitis pigmentosa, and senile 
schisis.”° 


According to the Notice, the prospective licensee, OcQuila Therapeutics, is incorporated in 
Delaware and the UK. 


Discussion 


1. The NIH has not demonstrated that it properly evaluated the necessity of granting an 
exclusive license or that it has ensured that the scope of rights will not be broader than 
reasonably necessary to induce the investment needed to commercialize the subject 
technology. 


The NIH may not license an invention on an exclusive basis unless, among other conditions: 


(1) “granting the license is a reasonable and necessary incentive to -- (A) call forth the 
investment capital and expenditures needed to bring the invention to practical 
application; or (B) otherwise promote the invention’s utilization by the public;” and 


(2) “the [NIH] finds that the public will be served by the granting of the license ... and that 
the proposed scope of exclusivity is not greater than reasonably necessary[.]” 


Page 2 of 15 
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35 U.S.C. § 209(a)(1)-(2). 


As explained below, KEI is concerned that the license does not satisfy these criteria. Rather 
than engaging in a fact-specific inquiry to determine the necessary incentive, the NIH appears to 
have assumed that an exclusive license for life of patent is appropriate because the subject 
invention is an “early-stage” gene therapy. 


(a) Determining the necessary incentive requires a fact-specific analysis of the 
factors that influence a biomedical invention’s commercial potential. 


Determining the incentive necessary for bringing a federally-owned invention to practical 
application is a fact-specific inquiry: As the NIH has acknowledged, “[t]he value of patent 
commercialization licenses are not uniform and depend on many factors[.]”’ 


The factors that influence pharmaceutical investment decisions include: 


The potential market size of the drug or biologic; 

“Existing incentives, such as the Orphan Drug Act, and fast track FDA review that affect 
how quickly the drug can be brought to market and offer financial incentives”; 

Clinical trial costs; and 

“Projected manufacturing costs upon FDA approvall[.]”® 


Another important factor influencing the value of a biomedical invention is its stage of research 
and development. As Dr. Mark Rohrbaugh’ testified to Congress, “[t]he closer a technology is to 
the marketplace, the lower the risk and cost to the licensee, and the more valuable the 
technology[.]”"° 


Below is a detailed discussion of how some of the relevant factors bear on the subject 
invention’s commercial value. 


Research and Development Stage 


As the NIH concedes, to determine the value of a patent license, the NIH must consider 
“the state of development” of the subject invention." 


’ Attachment A (emphasis added). 

8 Aylin Sertkaya et al., U.S. Dept. of Health & Hum. Serv., Examination of Clinical Trial Costs and Carriers 
for Drug Development (2014), 

nitos V/aspe. hs govireportlexamination-clinical-trial-casis-anid-harriers-drug-development. 

® Special Advisor for Technology Transfer to the NIH Deputy Director for Intramural Research. 

10 Mark L. Rohrbaugh, NIH: Moving Research from the Bench to the Bedside, Testimony before the 
House Committee on Energy and Commerce, Subcommittee on Health, July 10, 2003, available at 
https:/Awww.govinfo.gov/content/pkg/CHRG-1 08hhrg88429/html/CHRG-1 08hhrg88429.htm. 

Attachment A. 
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Development of new drugs and cell or gene therapies consist of four main stages -- 
discovery, preclinical testing, clinical trials involving human subjects, and the regulatory 
review by the FDA and other government regulators." An invention’s risk of failure varies 
widely based on its development stage. 


AAV-RS1 has advanced to the third of the four development stages - clinical testing 
involving human subjects. It is being investigated in a single-site, Phase I/Ila clinical trial 
(NCT0231 7887) that started in February of 2015, after the NIH submitted, and the FDA 
approved, an IND application showing positive results from preclinical studies in rabbits" 
and mice."* Preliminary results from the human subject clinical trial indicate that the 
therapy is generally well tolerated."° 


In assessing the terms and need for exclusivity in this license, the NIH has not 
accurately accounted for the invention’s development stage. 


KEI asked Mr. Shmilovich, the point of contact for the license, how the NIH is 
“negotiating this license in a way that reflects th[e] commercial potential of [AAV-RS1].”"° 


He responded: 


The present invention is early stage .... The question has also been previously 
answered in Dr. Rohrbaugh’s November 26, 2019 letter (enclosed), and the answer in 
that letter applies to the current case as well."’ 


There are two problems with this answer. 


First, it mischaracterizes the invention’s development stage. According to some widely 
quoted estimates, drug development takes, on average, fifteen years from start to finish, 


2 U.S. Gov't Accountability Office, New Drug Development: Science, Business, Regulatory, and 
Intellectual Property Issues Cited as Hampering Drug Development Efforts (2006), 

nites /Avww.cao.coviassets/260/253726 pal. 

8 Marangoni, Dario et al., Preclinical safety evaluation of a recombinant AAV8 vector for X-linked 
retinoschisis after intravitreal administration in rabbits, Human gene therapy. Clinical development vol. 
25,4 (2014): 202-11. doi:10.1089/numc.2014.067. 

% Bush, Ronald A et al., Preclinical Dose-Escalation Study of Intravitreal AAV-RS1 Gene Therapy in a 
Mouse Model of X-linked Retinoschisis: Dose-Dependent Expression and Improved Retinal Structure and 
Function, Human gene therapy vol. 27,5 (2016): 376-89. doi:10.1089/hum.2015.142. 

8 Catherine Cukra et al., Retinal AAV8-RS1 Gene Therapy for X-Linked Retinoschisis: Initial Findings 
from a Phase fila Trial by Intravitreal Delivery, https://doi.org/10.1016/j.ymthe.2018.05.025. 

6 Attachment A. 

Id. 
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with basic discovery and preclinical testing lasting six and one half years, clinical trials 
taking seven years, and FDA approval lasting one and a half years. ® 


While there are fewer estimates of the time periods associated with the development of 
gene therapies, the estimates for drug development are at least a useful proxy for 
evaluating the assertion that a technology is at an “early stage.” 


AAV-RS1 began clinical research involving human subjects -- the third of the four 
development stages -- five years ago. 


There is evidence that FDA approval periods for a gene therapy may be shorter than 
approval periods for drugs. 


The BLA for Luxturna, a gene therapy for blindness, was filed on May 16, 2017, and the 
FDA approval was given on December 19, 2017, just seven months later. The BLA for 
Zolgensma, a gene therapy for spinal muscular atrophy, was filed October 1, 2018, and 
FDA approval was granted on May 24, 2019, less than eight months later. 


It is also useful to note that Novartis spend $8.7 billion to acquire AveXis, which was the 
owner of Zolgensma, on April 9, 2018, nearly six months before the Zolgensma BLA was 
even filed. 


We do not consider it reasonable to describe a gene therapy in clinical trials as “early 
stage,” although that may describe other indications including “schisis cavity associated 
ocular disease or injury” which is among the fields of use in the license. 


The November 26 letter pertains to two other licenses/inventions, which were in the 
discovery and preclinical stages of development at the time of notice and comment, and 
thus, were not comparable to a technology in clinical testing involving human subjects. 


The November 26 letter is the NIH’s response to two appeals to exclusive patent 
licenses. The first license pertained to a CAR T-cell therapy whose development stage 
was described as “Discovery (Lead Identification)” by the NIH in the relevant abstract. 
8 The second involved a gene therapy that was described as “preclinical” by the NIH 
Office of Technology Transfer (OTT) officer designated to answer questions about the 
license. 


It is inconsistent with the Bayh-Dole Act requirement “that the proposed scope of 
exclusivity is not greater than reasonably necessary to provide the incentive for bringing 


%® U.S. Gov't Accountability Office, New Drug Development: Science, Business, Regulatory, and 
intellectual Property Issues Cited as Hampering Drug Development Efforts (2006), 
https:/Awww.gao.gov/assets/260/253726.pdf. 

if ih. goviechnoloay/e-208-2018 (emphasis added). 
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the invention to practical application” for the NIH to lump an invention that has performed 
successfully in a clinical trial into the same category as technologies that are still in the 
discovery or preclinical stages of development, and to treat those inventions the same 
when determining the necessary incentive and negotiating license terms. 


The table below demonstrates how the NIH negotiates the same patent terms for 
inventions that vary in terms of development phase. 


Table 1 - Cell or Gene Therapy NIH Patent License Comparison 


Proposed Allogeneic Therapy Using Genetically-Modified Gene Therapy for 
License(s) Bicistronic Chimeric Antigen Lymphocytes for Ocular Disease (84 FR 
Receptors Targeting CD19 and =| Cancer Therapy (84 FR | 65169) 

CD20 (84 FR 33270) and 45503) 
Autologus Therapy Using 

Bicistronic Chimeric Antigen 

Receptors Targeting CD19 and 

CD20 (84 FR 33272). 


Development | Discovery (lead identification) Preclinical Phase I/II clinical trial 
stage, at started in February of 
time of 2015. 

notice and 

comment 


License Exclusive, life of patent, Exclusive, life of patent, | Exclusive, life of patent, 
terms worldwide”? worldwide worldwide 


Regulatory Incentives 


Another factor relevant to an invention’s commercial value is the availability of regulatory 
incentives that provide additional market exclusivities, expedited FDA review, and valuable 
financial benefits. 


As the NIH has noted, XLRS is an orphan disease and thus will receive Orphan Drug 
designation, a regulatory incentive that confers seven years’ Orphan Drug market exclusivity 
and a twenty-five percent credit toward R&D costs,”' as well as other benefits such as 12 years 
of exclusive rights in regulatory test data. 


20 Although the NIH would not confirm the terms of these patent licenses, based on Dr. Rohrbaugh’s 
statements that the NIH typically negotiates licenses for life of patent, and that no pharmaceutical 
company would invest in developing a gene therapy without full exclusivity for life of patent, it can safely 
be inferred that these licenses in cell and gene therapies were exclusive, with worldwide rights, for life of 
patent. 

21 26 U.S.C. § 45C. 
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In addition, therapeutics such as AAV-RS1 that treat rare diseases or satisfy an unmet medical 
need qualify for expedited review programs such the FDA’s fast-track,”? breakthrough therapy,” 
accelerated approval,” and priority review designation,*? reducing the time and thus expense of 
further drug development and increasing the time that the sponsor may claim exclusive 
marketing rights in the invention.”° Finally, because XLRS is a serious,”’ rare disorder that 
occurs in children, the invention’s sponsor likely will receive a priority review voucher, a financial 
incentive likely worth roughly $100 million, based upon recent sales of PRVs.”° 


Depending on the costs of any necessary further drug development, these incentives may 
enable the NIH to secure a qualified commercial partner without granting exclusive, worldwide 
rights for life of patent in the invention. 


Government Investment in the Technology 


Dr. Rohrbaugh has characterized the NIH as being “like any other licensor of 
technology,”° when it grants exclusive patent licenses but that is not an accurate 
statement. 


Unlike private-sector licensors, the NIH allocates millions of taxpayers’ dollars toward the 
research and development costs of the inventions it seeks to license. The NIH does not 
appear to maximize its income from the licensing of NIH or NIH funded technologies. 
Indeed, according to the NIH technology transfer office, the total annual revenues from 
patent licenses in fiscal year 2018°° were less than $111 million. This can be compared 
to the $176 million AveXis paid in 2018 for use of the patents on Zolgensma, a single 
gene therapy, before Zogensma was approved by the FDA. 


The government's investment in a technology is a key factor that bears on the 
appropriate terms of its patent licenses, as recognized by 35 U.S.C. § 209(a). 


2 21 U.S.C. § 356(b). 

321 U.S.C. § 356(a). 

4 21 U.S.C. § 356(c). 

25 21 U.S.C. § 360ff. 

78 Food & Drug Admin., For Industry, Developing Products for Rare Diseases & Conditions, 
https://www.fda.gov/Forlndustry/DevelopingProductsforRareDiseasesConditi/default.htm 
[Nitos//oerma.cao/NXSL-CUQW. 

27 According to the OTT, “XLRS causes progressive vision loss, and affected individuals are unable to 
perform simple daily activities such as reading, writing and driving. This condition can lead to vitreous 
hemorrhage and retinal detachment in up to 40% of patients — resulting in total blindness.” 

nites /Amaw. oll nih goviechnology/e-164-2018. 

28 The average sale price for priority review vouchers approved thus far (for which information is publicly 
available) is at least $144 million. Table 2, Oulu Wang, Buying and Selling Prioritized Regulatory Review: 
The Market for Priority Review Vouchers As Quasi-intellectual Property, 73 Food & Drug L.J. 383 (2018); 
Selina McKee, GW Sells Priority Review Voucher for $105m, Pharma Times, March 18, 2019. 

hic /Awww. pharmatimes.com/news/qw sells priority review voucher for $405m 1281953 

9 Attachment B. 
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The NIH has directed millions of dollars toward developing AAV-RS1. 


At least two intramural research grants supported the invention. An article describing 
NCT02317887, titled “Retinal AAV8-RS1 Gene Therapy for X-Linked Retinoschisis: 
Initial Findings from a Phase I/ila Trial by Intravitreal Delivery,” states that “[t]he Phase 
i/lla trial and clinical assays” were supported by Project No. 1ZIADC000065,°' an NIH 
grant titled “Preclinical and Clinical Development of Treatment for X-Linked 
Retinoschisis.” According to REPORTER, 1ZIADC000065 has cost nearly $7 million to 
date. 


The second intramural research grant associated with the invention, Project No. 
1ZIADC000077, is titled “Pathophysiology and Treatment of Retinal Degenerations in 
Animal Models.” The Principal Investigator for the project is Paul Sieving, former director 
of the NEI and one of the inventors of AAV-RS1.* The abstract for the project describes 
preclinical testing of various methods of delivery of an AAV gene therapy to treat XLRS. 
The “Results” tab for the project lists some of the same scientific articles that the NIH 
has attributed to the licensed inventions. Funding to date has totalled over $3.2 million. 


Additional R&D Required to Bring Invention to Market 


The next factor relevant to the “necessary incentive” is the likely cost of any additional 
research and development required to bring a technology to practical application. This, 
too, varies from invention to invention. 


Dr. Rohrbaugh’s November 26, 2019 letter states that full exclusivity is justified for 
“early-stage therapeutics” because their clinical trials cost hundreds of millions of dollars. 
KEI disputes this estimate, especially when it comes to cell and gene therapies, but even 
if it were correct, NIH patent licenses required individualized consideration. Clinical trial 
costs vary by size of the patient population, number of sites, disease indication, 
investigational product, and a variety of other factors.** The small patient enrollment of 
NCT02317887 -- a single-site trial consisting of 9 enrolled subjects -- indicates that 
additional clinical research costs for AAV-RS1 could be relatively low. By way of 
contrast, PhRMA, in describing the costs of research and development needed to bring a 
new drug to market, claimed that Phase | trials may involve up to 100 patients, Phase Il 


31 Catherine Cukra et al., Retinal AAV8-RS1 Gene Therapy for X-Linked Retinoschisis: Initial Findings 
from a Phase Ila Trial by Intravitreal Delivery, nttps:/doloro/10. 10 184i ymthe 2018.05 025. 


32 


nites// 


ali. uspotio covinetacainoh-Parser?Secti=PTO2Z8 Secig=HITOFF&p= 1 Su=%eFrietantmeocePTO%, 


arsearcn-bool ntrlar=1 ai GSl=506c6 T= ANDSd=PTXT&s l=sieving INNM &OS=iN/sisving&RS=IN/sievi 


ng. 

%8 Aylin Sertkaya et al., U.S. Dept. of Health & Hum. Serv., Examination of Clinical Trial Costs and 
Carriers for Drug Development (2014), 
https://aspe.hhs.gov/report/examination-clinical-trial-costs-and-barriers-drug-development. 
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trials average 100 to 500 patients, and Phase Ill trials “may enroll 1,000 to 5,000 
patients or more across numerous Clinical trial sites around the world.” 


Luxturna (voretigene neparvovec-rzyl), another vector-based gene therapy to treat an 
inherited eye disorder, provides a helpful reference point for estimating the enrollment 
size of any further clinical studies necessary to gain FDA approval of AAV-RS1. Luxturna 
was approved on the basis of a Phase | trial and Phase Ill trial, consisting of 12 and 31 
subjects, respectively.*° 


Any trials needed to secure regulatory approval of AAV-RS1 are highly unlikely to 
require enrolling hundreds or thousands of patients to obtain FDA approval, and such 
trials are also highly unlikely to cost “hundreds of millions of dollars” - an assumption 
upon which Dr. Rohrbaugh bases his licensing decisions for gene therapies such as the 
instant invention. 


Potential Revenues 


The license is an attractive investment because of the high prices that the licensee likely 
will be able to charge for the resultant product. AAV-RS1, if successful, will be the first 
therapy to treat XLRS, meaning that it will face no competition in that disease indication. 
Further, because AAV-RS1 treats a potentially debilitating condition, patients will tolerate 
higher prices. Finally, Luxturna’s price of $425,000 per eye sets the stage for how similar 
gene therapies will be priced. AAV-RS1 may have an advantage over Luxturna in 
arguing for high reimbursements because it is administered intravitreally - a much less 
invasive method of administration to that of Luxturna, which is delivered subretinally.°¢ It 
is safe to say that if it makes it to market (particularly under the current expected 
exclusive licensing terms), and if the NIH refuses to curb excessive prices, AAV-RS1 
likely will command very high prices. 


Other Factors 


In addition to the factors discussed above, the License Opportunity notices for the 
invention list the following advantages: 


e The use of a low-seroprevalence, non-pathogenic AAV8 vector favors efficacy in 
a high percentage of the patient population; 
e The use of a tissue specific promoter limits non-specific gene expression; 


sdia/110141. i i ihe 
reaking and Sealing Barriers in Retinal Gene Therapy, Molecular Therapy Vol. 
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e Demonstrated GMP manufacturing process;*’ and 
e Elicits a minimal immune response since humans have a high preexisting 
immunity to AAV2. 


(b) The NIH’s analysis of the proposed license does not satisfy 35 U.S.C. § 
209(a)(1)-(2) because the NIH has not engaged in a fact-specific consideration of 


the factors relevant to the invention’s investment value. 


The NIH’s statements about this license indicate that it has not performed the analysis 
mandated by Section 209 because it has not accounted for the factors that bear on the 
invention’s commercial value. 


KEI asked Mr. Shmilovich, the point of contact for the license, whether the NIH had conducted 
an economic analysis of what would be required to bring AAV-RS1 to practical application. He 
responded: “This is not required for a grant of an exclusive license.”*® 


Mr. Shmilovich’s answer begged the question: If an economic analysis is not required for a 
grant of an exclusive license, then what analysis does 35 U.S.C. § 209(a)(1) require? 


In a follow-up email, KEI asked what analysis, if any, the NIH had undertaken before deciding to 
license the invention on an exclusive basis. Mr. Shmilovich answered: “XLRS is a rare disease 
and information about its incidence is readily available.”*° By citing the disease’s prevalence, Mr. 
Shmilovich implied that an exclusive license is necessary in this instance because the 
invention’s small patient population makes it a less desirable investment. 


As KEI has explained, however, the invention’s indication in a rare pediatric disease also makes 
it eligible for valuable regulatory incentives, and there is plenty of readily available evidence that 
treatments for rare diseases also charge extraordinarily high prices, and can generate 
significant revenues. For example, consider this report on the $3.4 billion in 2018 sales for 
Soliris: 


Alexion Pharmaceuticals ($ALXN) may not have a huge market for Soliris, but it does 
have a recipe for success: an essential treatment for a frightening rare disease and a 
very, very hefty price tag. 


Soliris was originally developed as a treatment for the life-threatening blood disorder 
paroxysmal nocturnal hemoglobinuria, a disease that only affects about 8,000 Americans. 
But at up to $400,000 per year, Soliris--recognized as the world's most expensive 
drug--doesn't have to reach many patients to hit the blockbuster threshold.*° 


3” Companies must adhere to the FDA’s good manufacturing practices (GMP) regulations. 


3% Attachment A. 
39 Id. 
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Mr. Shmilovich’s statement also ignores the fact that the license has commercial applications in 
other disorders, some with much larger patient populations, such as age-related macular 
degeneration (affecting 30 million people worldwide), diabetic retinopathy (more than three 
million cases per year in the United States), Leber congenital amaurosis, retinal detachment, 
cysts, cystoid, macular edema, retinitis pigmentosa, and senile schisis,*’ making the potential 
market size much larger. 


In a follow-up email, KEI asked Mr. Shmilovich if the NIH had considered any factors other than 
the prevalence of XLRS when concluding that an exclusive license was justified, and why he 
had not acknowledged the invention’s other potential commercial applications. In an email 
apparently not intended for KEI, Dr. Rohrbaugh advised Mr. Shmilovich not to respond, and he 
never did.*? 


If the NIH’s analysis started and ended with the fact that the invention treats an orphan disease, 
it does not satisfy Section 209. 


Based on past statements of Dr. Rohrbaugh, the only other fact the NIH appears to have 
considered with respect to the prospective license is that it involves a gene therapy. This, too, 
would be insufficient to satisfy the Bayh-Dole Act. 


The following statements from Dr. Rohrbaugh’s November, 26, 2019 letter indicate that, as a 
general matter, the NIH automatically assumes that exclusive, life of patent licenses are always 
required for gene therapies: 


e “[NIH] works in a market for these early-stage therapeutic technologies in which there is 
essentially no demand for nonexclusive licenses.”*° 
e ‘“[C]lompanies and investors have choices as to which early stage technologies to 


develop and, in taking on this risk and committing to commercialization, require an 
44 


exclusive license for the full patent term. 


In failing to assess the commercial potential of the covered inventions on an 
individualized basis, the NIH has not satisfied Section 209(a)(1)-(2) of the Bayh-Dole Act 
for the instant license. 


2. The NIH has not sought the antitrust advice of the U.S. Attorney General regarding the 
license, as it is required to do under 40 U.S.C. § 559. 


“2 Attachment C. 
4 Attachment B (emphasis added). 
# Id. 
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We object to the license unless the NIH first obtains the antitrust advice of the United States 
Attorney General, who confirms that the license would not be anticompetitive. 


Under the Federal Property and Administrative Services Act, 40 U.S.C. §§ 101 et seq., “[a]n 
executive agency shall not dispose of property to a private interest until the agency has received 
the advice of the Attorney General on whether the disposal to a private interest would tend to 
create or maintain a situation inconsistent with antitrust law.” 40 U.S.C. § 559(b)(1). 


This includes when the NIH proposes to grant an exclusive license in federally-owned 
technology. “Property” is defined at 40 U.S.C. § 102 to mean “any interest in property,” with 
certain exceptions that do not include patents. Similarly, Section 559 creates certain exceptions 
that do not include patents. 


41 C.F.R. § 102-75.270 supports the notion that the term “property” in Section 559 includes 
intellectual property rights such as patents. 


41 C.F.R. § 102-75.270 - Must antitrust laws be considered when disposing of property? 


Yes, antitrust laws must be considered in any case in which there is contemplated a disposal 
to any private interest of - 


(a) Real and related personal property that has an estimated fair market value of $3 million or 
more; or 


(b) Patents, processes, techniques, or inventions, irrespective of cost. 


KEI asked Mr. Shmilovich whether the NIH requested the advice of the U.S. Attorney General 
concerning the license. He responded “not required.” In the past, the NIH has asserted its 
position with respect to 40 U.S.C. § 559 as follows: 


“The statute you reference is directed to the disposal (assignment) of government 
property. It has little relevance to our patent licensing activities, which are 
principally government by the Bayh-Dole Act and its regulations.” 


The NIH’s interpretation of 40 U.S.C. § 559 is incorrect. 


The Bayh-Dole Act expressly incorporates federal antitrust laws. 35 U.S.C. § 209(a)(4) allows a 
federal agency to grant an exclusive license only if the license “will not tend to substantially 
lessen competition or create or maintain a violation of the Federal antitrust laws.” 35 U.S.C. § 
211 provides that “[njothing in this chapter shall be deemed to convey to any person immunity 
from civil or criminal liability, or to create any defenses to actions, under any antitrust law[.]” The 
Bayh-Dole Act sets out the areas in which the statute “shall take precedence over any other Act 
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which would require a disposition of rights in subject inventions[,]’ 35 U.S.C. § 210, and 
mentions 21 separate statutes, but not the FPASA. 


Second, the term “disposal” is not a defined term under 40 U.S.C. § 102 of the FPASA, and 
is not limited to “assignment” or “sale.” In fact, there are many examples of regulations and laws 
that include licensing amongst dispositions, either explicitly or by implication. 


lf NIH grants a fully-exclusive license to a federally-owned invention for life of patent, and allows 
termination of the license only in narrow, vaguely-defined circumstances, then it is effectively 
disposing of a government property interest so as to trigger 40 U.S.C. § 559. 


3. In the event that the NIH decides to grant the license over our objections, we recommend that 
the NIH includes a series of provisions designed to safequard the public interest and ensure that 
the license implements the governing principles in the PHS Technology Transfer Manual. 


In the event that the NIH proceeds with the license, KEI requests that it includes the following 
provisions to protect the public’s interest in the technology: 


1. Price discrimination. Any medical technology using the patented invention should be 
available in the United States at a price that does not exceed the median price in the 
seven largest economies by GDP that have at least 50 percent of the GNI per capita as 
the United States, using the World Bank Atlas method. This is a modest safeguard. 


2. Low and middle income countries. The exclusive license should not extend to 
countries with a per capita income less than 30 percent of the United States, in order to 
ensure that the patents do not lead to restricted and unequal access in developing 
countries. If the NIH rejects this suggestion, it needs to provide something that will give 
effect to the policy objective in the “United States Public Health Service Technology 
Transfer Policy Manual, Chapter No. 300, PHS Licensing Policy,” which states the 
following: “PHS seeks to promote commercial development of inventions in a way that 
provides broad accessibility for developing countries.” 


3. Global registration and affordability. The license should require OcQuila Therapeutics 
to disclose the steps it will take to enable the timely registration and availability of the 
medical technology at an affordable price in the United States and in every country with 
a demonstrated need, according to the Centers for Disease Control and Prevention 
(CDC) and/or the World Health Organization (WHO), either by supplying a country 
directly at an affordable, publicly disclosed price and with sufficient quantities, or by 
providing technology transfer and rights to all intellectual property necessary for third 
parties to do so. 
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4. Medicines Patent Pool. The NIH should retain a right to grant the WHO, the Medicines 
Patent Pool or other governments the rights to use the patent rights to procure the 
medical technology from competitive suppliers, including technology transfer, in 
developing countries, upon a finding by HHS or the WHO that people in these markets 
do not have sufficient access to the medical technology. 


5. Years of exclusivity. We propose the license reduce the years of exclusivity when 
revenues are large. The NIH has many options, including by providing an option for 
non-exclusive licensing, such as was done in the ddl case. We propose that the 
exclusivity of the license be reduced when the global cumulative sales from products or 
services using the inventions exceed certain benchmarks. For example, the period of 
exclusivity in the license could be reduced by one year for every $500 million in global 
cumulative revenue after the first one billion in global sales. This request is consistent 
with the statutory requirements of 35 U.S.C. § 209, which requires that “the proposed 
scope of exclusivity is not greater than reasonably necessary to provide the incentive for 
bringing the invention to practical application.” 


6. Transparency of R&D outlays. The licensee should be required to file an annual report 
to the NIH, available to the public, on the research and development (R&D) costs 
associated with the development of any product or service that uses the inventions, 
including reporting separately and individually the outlays on each clinical trial. We will 
note that this is not a request to see a company business plan or license application. We 
are asking that going forward the company be required to report on actual R&D outlays 
to develop the subject inventions. Reporting on actual R&D outlays is important for 
determining if the NIH is meeting the requirements of 35 U.S.C. § 209, that “the 
proposed scope of exclusivity is not greater than reasonably necessary to provide the 
incentive for bringing the invention to practical application.” Specifically, having data on 
actual R&D outlays on each clinical trial used to obtain FDA approval provides evidence 
that is highly relevant to estimating the risk adjusted costs of bringing NIH licensed 
inventions to practical application. 


Conclusion 


We support the NIH’s efforts to license AAV-RS1 to a commercial partner who appears to be 
qualified to bring it to practical application. 


Commercializing a truly innovative therapy that satisfies an unmet medical need is certainly a 
positive. It is far less positive if all U.S. taxpayers funded a substantial portion of the expense of 


developing the invention, and only a narrow segment of society likely will be able to afford it 
without facing financial hardship. 
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This outcome may be avoidable if the NIH does its job, and exercises the significant leverage it 
has to at least make reasonable efforts to negotiate favorable licensing terms, such as a 
co-exclusive license or shorter period of exclusivity. Such a course of action is not merely 
desirable, it is required. 


Federal law dictates that before granting this license on an exclusive basis, the NIH must 
conduct the analysis required by 35 U.S.C. § 209(a)(1)-(2) and conclude that no qualified firm 
would develop the inventions without a fully-exclusive license for life of patent. 

We believe this is unlikely. Far from being a gleam in the eye of an NIH scientist, AAV-RS1 has 
successfully completed the riskiest phases of drug development and part of a Phase I/II clinical 
trial, and that legwork was funded by the public. The license that the NIH negotiates must reflect 
the inventions’ commercial value. 


Sincerely, 


Knowledge Ecology International 
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kathryn ardigzone <kathrynardizzanekai@gqmail.cam> 


Questions regarding the proposed license to OcQuila Therapeutics, 84 FR 
65169 


Shmilovich, Michael (NIH/NHLBI) [E] <michael.shmilovich@nih.gov> MASH On Soran or ee 


To: Kathryn Ardizzone <kathryn.ardizzone@keionline.org>, Luis Gil Abinader <luis.gil.abinader@keionline.org>, 
Jamie Love <james.love@keionline.org>, "Rohrbaugh, Mark (NIH/OD) [E]" <rohrbaum@od.nih.gov>, 
"Goldstein, Bruce (NIH/NHLBI) [E]" <goldsteb@mail.nih.gov> 


Dear Ms. Ardizzone: 


Regarding your email. Our responses are shown below in blue: 


Dear Mr. Shmilovich: 


Thank you for answering my colleague Luis Abinader's questions regarding the proposed license to 
OcQuila. | have a few questions about the licensed inventions. 


1. The clinical trial NCT02317887, Study of RS1 Ocular Gene Transfer for X-linked Retinoschisis, 
investigated the first invention listed in the notice. Will the second invention, Newly improved Method 
and Composition for Treating Genetically Linked Diseases of the Eye, be investigated in any clinical 
trials, including NCT023178877? So far, it appears that it has only been studied in mice, yet the 
development stage for the invention is listed as "clinical" in this licensing opportunity notice. 


That is not known at this time and will be up to the licensee and NEI. 


2. Can you provide us a copy of the unpublished patent applications associated with the second invention? 
This is not confidential business material and will help us to evaluate the license. 


The PCT application has not yet published yet. Under our policy, unt a PCT application is published, it is 
only available under a Confidential Disciasure Agreement. 


3. You told Mr. Abinader that NIH is not required to perform an economic analysis to determine that an 
exclusive license is appropriate. What analysis, if any, did you undergo before deciding to propose 


REL0000024851 .0002 


an exclusive license? If you determined that exclusivity was necessary, on what basis did you so 
conclude? 


XLRS is @ rare disease and information about its inckience is readily available. 


4. Dr. Mark Rohrbaugh, Special Advisor for Technology Transfer to the NIH Deputy Director for Intramural 
Research, has publicly stated that “[t]he closer a technology is to the marketplace, the lower the risk 
and cost to the licensee, and the more valuable the technology from a royalty standpoint.” Mark L. 
Rohrbaugh, NIH: Moving Research from the Bench to the Bedside, Testimony before the House Committee 
on Energy and Commerce, Subcommittee on Health, July 10, 2003, httos:/Awww.govinfo.gov/ 
content/okg/CHRG-1O0B8hhrg88429/himl/ CHRG-1O8hhrg88429 htm. How is the NIH negotiating this 
license in a way that reflects that commercial potential of these inventions? Are all inventions 
treated equally per NIH's licensing practices regardless of development stage, risk, and cost? 


The value of patent cormmercialization licenses are not uniform and depend on many factors including ths 
state of development. The present invention is early stage. Negotiation of a license, including royalties, 
does not occur unt a final decision is made based on any competing applications and comments 
submitted during the notice period. The question has also been previously answered in Dr. Rohrbaugh’s 
November 26, 2019 latter (enclosed), and the answer in that letter applies to the current case as weil. 


Regards, 


Michael A. Shmilovich, Esq., CLP 


Office of Technology Transfer and Development 
31 Center Drive Room 4A29, MSC2479 
Bethesda, MD 20892-2479 

9, 301.435.5019 


shmilovme@inih.gov 


This message may contain privileged and confidential information intended onfy for the use of the individual(s) or entity named above. 
HW you are not the intended recipient, you are hereby notified thal any use, dissemination, distribution, or copying of this message or iis 
content is strictly prohibited. If you have received this message in error, please notify sender immediately and destroy ihe message 
without making a copy. Thank you. 


{Quoted text hidden} 


KEI appeal response 11262019.pdf 
371K 
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kathryn ardigzone <kathrynardizzanekai@gqmail.cam> 


Questions regarding the proposed license to OcQuila Therapeutics, 84 FR 
65169 


Rohrbaugh, Mark (NIH/OD) [E] <rohrbaum@od.nih.gov> Tue, Jan 7, 2020 at 10:38 AM 
To: kathryn ardizzone <kathryn.ardizzone@keionline.org> 


| suggest not answering 
Sent from my iPhone 


On Jan 7, 2020, at 10:35 AM, kathryn ardizzone <kathryn.ardizzone@keioniine.org> wrote: 


Dear Mr. Shmilovich: 
Thank you for your prompt response. 
| was hoping you could clarify your answers to Questions 3 and 4. 


Question 3 asked how the NIH fulfilled its statutory mandate to determine that exclusivity was 
a necessary incentive. Your answer cited the target disease and its prevalence, which you 
state is available online. KE! has researched XLRS and is aware of its low prevalence. | 
understand your response to mean that NIH considered only those factors when deciding to 
grant exclusivity. Please let me know if that understanding is incorrect and what, if any, 
other factors were considered. Also, please note that the license as described in the FR is 
not limited to XLRS. The second invention covered by the license is described as “Potentially 
curative therapy for XLRS, retinoschisis, age-related macular degeneration, diabetic 
retinopathy, Leber congenital amaurosis, retinal detachment, cysts, cystoid, macular 
edema, retinitis pigmentosa, and senile schisis” and the field of use described in the 
FR is not limited to XLRS - it extends to “schisis cavity associated ocular disease or 
injury.” How does your answer account for the other disease indications? 


Per Question 4, you referred KEI to Dr. Rohrbaugh's statements in his November 26, 2019 
letter which refer to two other licenses. Please note that Question 4 is specific to the NIH's 
analysis of this license. Also, you call this technology "early stage." Please clarify how you 
define early stage. According to the PhRMA, typical drug development proceeds through four 
phases: (1) basic research, (2) preclinical trials, (3) clinical trials, and (4) FDA New Drug 
Application (NDA) filing and approval. As you know, this invention has proceeded past basic 
discovery and preclinical trials, and based on preclinical trial results, an IND was submitted 
and the invention proceeded to a Phase I/Ila clinical trial that has already reported some 
positive preliminary results. How does this meet the definition of early stage? 


Finally, why is the analysis the same for this invention as those covered by the Nov. 26 
letter? As far as | understand, the inventions discussed in the letter had not been 
investigated in human clinical trials at the time the license was noticed, so they had a 
different stage of development. 

Thank you in advance for your consideration. 


On Tue, Jan 7, 2020 at 8:58 AM Shmilovich, Michael (NIH/NHLB)I) [E]} 
<michael shmilovich@nih.gov> wrote: 


Dear Ms. Ardizzone: 
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Regarding your email. Our responses are shown below in blue: 


- Dear Mr. Shmilovich: 


Thank you for answering my colleague Luis Abinader's questions regarding the proposed 
license to OcQuila. | have a few questions about the licensed inventions. 


1. The clinical trial NCT02317887, Study of RS1 Ocular Gene Transfer for X-linked 
Retinoschisis, investigated the first invention listed in the notice. Will the second 
invention, Newly Improved Method and Composition for Treating Genetically Linked 
Diseases of the Eye, be investigated in any clinical trials, including NCT023178877 
_ So far, it appears that it has only been studied in mice, yet the development stage for the 
invention is listed as "clinical" in this licensing opportunity notice. 


| Tratis not Known at this time and will be up to the licensee and NEI. 


2. Can you provide us a copy of the unpublished patent applications associated with the 
- second invention? This is not confidential business material and will help us to evaluate the 
_ license. 


The PCT application has not yet published yet. Under our policy, unt a PCT application is 
_ published, itis only avalabia under a Confidential Disclosure Agreement. 


_ 3. You told Mr. Abinader that NIH is not required to perform an economic analysis to 

_ determine that an exclusive license is appropriate. What analysis, if any, did you 
undergo before deciding to propose an exclusive license? If you determined that 
exclusivity was necessary, on what basis did you so conclude? 


ALES is a rare disease and information about its incidence is readily available. 


4. Dr. Mark Rohrbaugh, Special Advisor for Technology Transfer to the NIH Deputy Director 
for Intramural Research, has publicly stated that “[t]he closer a technology is to the 
marketplace, the lower the risk and cost to the licensee, and the more valuable the 
technology from a royalty standpoint.” Mark L. Rohrbaugh, NIH: Moving Research from 
_ the Bench to the Bedside, Testimony before the House Committee on Energy and 
Commerce, Subcommittee on Health, July 10, 2003, httos:/www.govinio.gov/ 

_ content/nkg/CHRG-10bhnre88429/himy/CHRG-10B8hhrg88429 htm. How is the NIH 

| negotiating this license in a way that reflects that commercial potential of these 
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_ inventions? Are all inventions treated equally per NIH’s licensing practices 
_ regardless of development stage, risk, and cost? 


| The value of patent commercialization licanses are not uniform and depend on marty 

| factors including the state of development. The present invention is early stage. Negotiation 
ofa license, including royallies, does not occur until a final decision is made based on any 

_ competing applications and cornments submitted during the notice period. The question 
has also been previously answered in Dr. Rohrbaugh’s November 25, 2019 letter 
_{enciosed), and the answer in that letter applies to the current case as well. 


Regards, 


Michael A. Shmilovich, Esq., CLP 


| <image001 jpg> 
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Office of Technology Transfer and Development 


National Heart, Lung, Spent ear 
Blood institute Sowm@ratihas 
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From: Shmilovich, Michael (NIH/NHLBI) [E] [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=7DFE19BFD1D443CEB700B9F22D159A90-SHMILOVM] 

Sent: 11/20/2018 8:19:06 PM 

To: Deutch, Alan (NIH/NHLBI) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=244d755700584812af36b5e787285647-deutcha]; Rohrbaugh, Mark 
{NIH/OD) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=591ab6b2424b4b8997082718cbb29fab-rohrbaum] 

Subject: FW: Joint comments on "Prospective Grant of Exclusive Patent License: Therapeutics for Insulin Resistance and Non- 
Alcoholic Fatty Liver Disease/Non-Alcoholic Steatohepatitis (NASH/NAFLD)" 

Attachments: NIH Prospective License Ovensa type 2 diabetes, 20 November 2018.pdf 


The Spreader of Love and | have been trading emails about this FR notice for the better part of a week. 


Thoughts? 


From: James Love <james.love@keionline.org> 

Sent: Tuesday, November 20, 2018 15:10 

To: Shmilovich, Michael (NIH/NHLBI) [E] <michael.shmilovich@nih.gov> 

Cc: Brook Baker <b.baker@northeastern.edu>; Alex Lawson <alawson@socialsecurityworks.org>; Allison Love 
<mardiniavon@hotmail.com>; Erin Little <erin.little@sucreblue.org> 

Subject: Joint comments on "Prospective Grant of Exclusive Patent License: Therapeutics for Insulin Resistance and Non- 
Alcoholic Fatty Liver Disease/Non-Alcoholic Steatohepatitis (NASH/NAFLD)"” 


Dear Michael Shmilovich 


Attached are the joint comments for the notice published in the Federal Register (83 FR 55556), “Prospective Grant of 
Exclusive Patent License: Therapeutics for Insulin Resistance and Non-Alcoholic Fatty Liver Disease/Non-Alcoholic 
Steatohepatitis (NASH/NAFLD),” concerning a prospective exclusive license to Ovensa, a firm located in Canada. 


From: 


Organizations 


HealthGAP 

Knowledge Ecology International (KE!) 

Social Security Works (SSW) 

The Young Professionals Chronic Disease Network (YP-CDN) 


Individuals 

Allison Love Mardini (type 2 diabetes patient) 
Brook K Baker 

James Love 


James Love. Knowledge Ecology International 
http://www.keionline.or 


twitter.com/jamie love 
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November 20, 2018 


Michael Shmilovich, Esq. 

Senior Licensing and Patent Manager 
31 Center Drive, Room 4A29, MSC2479 
Bethesda, MD 20892-2479 
shmilovingirnail nih.gov 


Dear Michael Shmilovich, 


We are writing in regard to the notice published in the Federal Register (83 FR 55558), 
“Prospective Grant of Exclusive Patent License: Therapeutics for Insulin Resistance and 
Non-Alcoholic Fatty Liver Disease/Non-Alcoholic Steatohepatitis (NASH/NAFLD),” concerning a 


The patent rights include all continuing U.S. and foreign patents/patent applications thereof for 
the following inventions: 


1. HHS Ref. No. E-103-2013-0, U.S. Provisional Patent Application 61/839,239, 
“Glucan-Encapsulated siRNA For Treating Type 2 Diabetes Mellitus,” filed June 25, 
2013, 

2. International Patent Application PCT/2014/043924 filed June 24, 2014, 

3. European Patent Application 14818342.9 filed June 24, 2018, and 

4. U.S. Patent 19,077,446 filed June 24, 2014 and issued September 18, 2018. 


The license includes inventions relating to new methods of treating type 2 diabetes or 
preventing the progression of insulin resistance to overt diabetes. 


According to the notice, the license will be “worldwide,” and the license may or may not, “be 
limited to products sold that include therapeutic siRNAs encapsulated in nanoparticles made 
from either glucan based biopolymers and/or Ovensa's TRIOZANTM (N,N,N-Trimethyl 
Chitosan) proprietary biopolymer.” 


Ovensa appears to be a small company located in Ontario, Canada. The company Linkedin 
profile lists 4 employees, of which not all appear to be working exclusively for the company. The 


page for “Management Team” on the Ovensa website lists two persons. 


Diabetes is not a rare disease. According to the CDC, more than 30 million Americans have 
diabetes, and 90% to 95% of them have type 2 diabetes." 


According to the IDF Diabetes Atlas Eighth Edition (published in 2017), approximately 425 
million adults were living with diabetes; and by 2045, this will rise to 629 million. 
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Also note that per the IDF Diabetes Atlas, 4 out of 5 persons living with diabetes live in low and 
middle income countries where access to new medicines is particularly limited due to 
unaffordable prices. 


APO GASE 


16% 


Pacific 


Figure source: IDF Diabetes Atlas Eighth Edition 
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The NIH has shared a press release published on Marketwatch.com, which provides the 
following estimates of the market for drugs to treat diabetes.” 


“The global Antidiabetic Drug market is valued at 49600 million US$ in 2017 and will 
reach 96700 million US$ by the end of 2025, growing at a CAGR of 10.0% during 
2018-2025.” 


Cost of development 


The NIH has indicated that the most recent $1.38 million in company financing received by 
Ovensa’ is evidence that the company has sufficient resources to bring the invention to practical 
application. The NIH should take into account the relatively modest amount of resources 
necessary for development when evaluating the appropriate scope of rights for the license, 
including the term of exclusive rights. 


40 USC § 599 


At the appropriate time in the licensing process, we expect the NIH to obtain advice from the 
Attorney General (as is required under 40 USC & 599) to determine if the “disposal to a private 
interest would tend to create or maintain a situation inconsistent with antitrust law.” 


The Bayh-Dole Act provides that “Nothing in this chapter shall be deemed to convey to any 
person immunity from civil or criminal liability, or to create any defenses to actions, under any 
antitrust law’ [35 USC § 211 - Relationship to antitrust laws]. 


The Bayh-Dole Act sets out the areas where the Bayh-Dole Act “shall take precedence over any 
other Act which would require a disposition of rights in subject inventions” [35 USC § 210 - 
Precedence of chapter], and mentions 21 separate statutes, but does not include 40 USC § 
599. 


35 USC § 209 


Assuming the NIH has conducted a proper analysis to determine if any exclusive rights are 
necessary to induce investments in research and development (R&D) to bring the inventions to 
practical application,’ we ask the NIH to limit the “proposed scope of exclusivity” so that it is “not 


2 Global Antidiabetic Drug Market 2018 Share, Trend, Segmentation and Forecast to 2025 
June 28, 2018. Wise Guy Reports. 


lon-arid-forecast-lo-2025-20 18-06-28 

3 hitp-/fovensa.comiwp-content/uploads/2017/1Q/FINAL Communique OVENSA ENG. odf 

4 35 USC 201(f). The term “practical application” means to manufacture in the case of a composition or 
product, to practice in the case of a process or method, or to operate in the case of a machine or system; 
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greater than reasonably necessary to provide the incentive for bringing the invention to practical 
application,” as is required by 35 USC § 209. 


Such an analysis should include an estimate of the expected costs (adjusted for risks and the 
costs of capital) to bring the invention to practical application, as well as reasonable estimates of 
the revenue from the sale of the drug or other technology that would be necessary as an 
adequate incentive for that investment. If the expected investments are small (which seems to 
be the case given the modest financial resources of Ovensa) and the diabetes market is large, 
as the NIH suggested with reference to the Wise Guy Reports estimate, then the NIH should 
limit either (1) the number of years of exclusivity (2) the prices that can be charged, (3) the 
maximum revenue before exclusivity is reduced or eliminated, or (4) some combination of 1-3. 


35 USC § 201(f) - definition of practical application 
The Bayh-Dole defines certain terms in 35 USC § 201, including the term “practical application.” 


(f) The term “practical application” means to manufacture in the case of a composition or 
product, to practice in the case of a process or method, or to operate in the case of a 
machine or system; and, in each case, under such conditions as to establish that the 
invention is being utilized and that its benefits are to the extent permitted by law or 
Government regulations available to the public on reasonable terms. [emphasis added] 


“Available to the public” and “reasonable terms” taken together include the price to the public 
being reasonable. For the public, the price is the primary term of the transaction. 


Proposals for safeguards to protect the public’s rights in the patented 
inventions 


We propose the following measures to protect the public’s interest in any license to the 
Canadian firm, Ovensa. 


1. No discrimination against U.S. residents in pricing 


We ask that the NIH include language in the proposed exclusive license to ensure that the 
prices in the U.S. for any drug, vaccine, medical device or other health technology using the 
inventions are not higher than the median price charged in the seven countries with the largest 
gross domestic product (GDP), that also have a per capita income of at least 50 percent of the 
United States, as measured by the World Bank Atlas Method. 


and, in each case, under such conditions as to establish that the invention is being utilized and that its 
benefits are to the extent permitted by law or government regulations available to the public on 
reasonable terms. 
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We consider this a modest and indeed minimalist request to protect U.S. residents, who paid for 
the R&D that created the licensed inventions. 


2. Additional provisions on affordability 


The NIH should require that prices for products in the United States that use the NIH-owned 
patented inventions do not exceed the estimated value of the treatment, as determined by 
independent health technology assessments selected by HHS. 


The NIH should also create an obligation to set prices low enough that patient co-payments 
under third party Medicare programs are affordable. 


3. Reduce term of exclusivity when revenues are large 


In addition to an external reference pricing test, we propose that the exclusivity of the license in 
the U.S. should be reduced when the global cumulative sales from products or services using 
the inventions exceed certain benchmarks. 


Given the modest cost of acquiring an NIH-patented invention, the amount of money the 
developer needs in sales to justify additional investments in R&D is reduced, as compared to 
cases where a company develops or acquires the technology from non government sources. 


This request is consistent with the statutory requirements of 35 USC § 209, which demands that 
“the proposed scope of exclusivity is not greater than reasonably necessary to provide the 
incentive for bringing the invention to practical application.” 


One possible implementation of revenue benchmarks is as follows: exclusivity will be reduced 
by one year for every $500 million in revenue equivalents, earned after the first $1 billion, where 
revenue equivalent is defined as global cumulative sales plus market entry rewards as well as 
government grants or tax credits, for the product or products using the invention. However, the 
NIH could choose different benchmarks, so long as the limits on exclusivity address the 
requirements of 35 USC § 209, in that the incentive is “not greater than reasonably necessary.” 


4. Low and Middle Income Countries 


In general, we are concerned that several NIH-funded inventions are not accessible in low and 
middle income countries, due to prices that are high and not affordable in markets where per 
capita incomes are significantly lower than the United States. For this reason, we generally ask, 
and are asking in this specific case, that the NIH limit the exclusivity in the license to countries 
that have per capita incomes that are at least 30 percent of the United States. 
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We also generally ask the NIH to reach out to the Medicines Patent Pool (MPP), in order to 
enter into an agreement that gives the MPP an option to negotiate non-exclusive open licenses 
for the inventions in developing countries. 


According to the “United States Public Health Service Technology Transfer Policy Manual, 
Chapter No. 300, PHS Licensing Policy:” 


"PHS seeks to promote commercial development of inventions in a way that provides 
broad accessibility for developing countries." 


For this license, we ask that the NIH clarify the geographic area of the license, and provide 
information on the measures that will be taken to ensure the policy of “broad accessibility for 
developing countries" is actually implemented. 


The policy of promoting access seems to have been routinely ignored in the past. The NIH has 
rejected efforts to restrict the geographic area of exclusive rights or to impose access 
requirements on companies holding licenses, including in cases involving firms with deplorable 
records of price gouging worldwide. 


We also ask the PHS to reconsider the use of the term “developing countries,” which is no 
longer the most useful way to describe a category of countries for which access is a challenge. 


There is no consensus on how to define “developing countries.” The WTO allows its members to 
self identify as “developing.” 


Policy makers often prefer to use the term “low and middle income countries” (LMIC), but this 
also requires a thoughtful definition. 


The World Bank publishes and updates a list of country classifications every year, but the World 
Bank definition is anchored in a methodology from the 1980s that was based in part upon the 
cost of buying food, a poor proxy for global wellbeing today. 


Directors on the basis of a staff report on per capita income measures. The high income 
threshold was determined by an “explicit benchmark of $6,000 per capita in 1987 prices,” and 
updated annual with an adjustment for inflation.® With real growth in per capita incomes, the 
number of countries that qualify as high income has continued to rise, and at some point, most 
countries will probably qualify. 


S hitos /Aaawwweo .org/englishiratop e/cdevel_efdiwho e.him 
° Per Capita Income: Estimating Internationally Comparable Numbers, Board Report 79541, January 13, 
1989. International Economics Department. 
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Our recommendation for the NIH is to consider relative per capita income as a useful starting 
metric for policies designed to mitigate inequality of access, recognizing that in some cases 
other factors such as prevalence of a disease may be appropriate to consider. 


The PCT application referenced in the Federal Register notice identified a very large number of 
designated countries for foreign patent applications, including the African Regional Intellectual 
Property Organization (ARIPO), the African Intellectual Property Organization (AIPO), and low 
income countries in Eastern Europe, Asia, South America and the Caribbean. 


Designated AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, 
States: CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, HN, HR, HU, 
ID, iL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, 

MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, 

RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, 

US, UZ, VC, VN, ZA, ZM, ZW 
African Regional Intellectual Property Organization (ARIPO) (BW, GH, GM, KE, LR, LS, MW, MZ, 
NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW) 
Eurasian Patent Office (AM, AZ, BY, KG, KZ, RU, TJ, TM) 
European Patent Office (EPO) (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, 
HR, HU, IE, 1S, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR) 
African Intellectual Property Organization (BF, BU, CF, CG, Cl, CM, GA, GN, GQ, GW, KM, ML, 
MR, NE, SN, TD, TG) 


The WIPO PCT web page for this application notes that after the 30 month period following the 
priority date, the NIH has only pursued patents at the European Patent Organization and the 
U.S. PTO, a fact confirmed today by the NIH. 


Our concerns about access outside the United States are therefore focused in part on the EPO 
member states that have per capita incomes significantly lower than the United States. 


In 2017, the United States per capita income was estimated by the World Bank to be $58,270. 
Thirty percent of this figure is $17,481. 


We are specifically asking the NIH to exclude from the geographic area of any exclusive right, 
the following EPO member states, based upon the fact that their 2017 per capita income was 
less than 30 percent of U.S. per capita income. 


Table 1: EPO members, less than 30 percent 2017 U.S. per capita income 


1. Albania, $ 4,320 
2. Bulgaria $ 7,760 
3. Croatia $12.430 
4. Hungary $12,870 
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5. Lithuania $15,200 
6. Latvia $14,740 
7. Macedonia $ 4,880 
8. Poland $12,710 
9. Romania $ 9,970 
10. Serbia $ 5.180 
11. Slovenia $16,610 
12. Turkey $10,930 
Test data 


In addition, we ask the NIH to include provisions that would require the licensed patent holders 


to waive any exclusive rights regard test data and any patent-registration linkage rights that may 
exist in any country with a per capita income less than 30 percent of U.S. per capita income. 
This is important because a number of trade agreements and bilateral pressures force low and 
middle income countries to enact laws granting exclusive rights in test data, in most cases, 
without the possibility of exceptions, even in cases involving excessive prices. 


A provision waving exclusive rights in test data in countries with lower incomes is necessary for 
the NIH to implement of the PHS policy "to promote commercial development of inventions in a 
way that provides broad accessibility for developing countries." 


5. Transparency 


The licensee should be required to file an annual report to the NIH on the research and 
development costs associated with the development of any product that uses the inventions, 
including reporting separately and individually the outlays on each clinical trial. We will note that 
this is not a request to see a company business plan or license application. We are asking that 
going forward the company be required to report on actual R&D outlays to develop the subject 
inventions. 


Reporting on actual R&D outlays is important for determining if the NIH is meeting the 
requirements of 35 USC § 209, that “the proposed scope of exclusivity is not greater than 
reasonably necessary to provide the incentive for bringing the invention to practical application.” 
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Sincerely, 
Organizations 


HealthGAP 

Knowledge Ecology International (KEI) 

Social Security Works (SSW) 

The Young Professionals Chronic Disease Network (YP-CDN) 


Individuals 
Allison Love Mardini (type 2 diabetes patient) 


Brook K Baker 
James Love 
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From: Hammersla, Ann (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/CN=RECIPIENTS/CN=HAMMERSLAA] 
Sent: 3/21/2016 11:14:35 AM 

To: Rohrbaugh, Mark (NIH/OD) [E] [/O=NIH/OU=NIHEXCHANGE/cn=OD/cn=ROHRBAUM] 

Subject: FW: March in Petition 

Attachments: Xtandi-March-In-Request-Letter-14Jan2016(5). pdf 


Mark: The following is Kathy’s email to the Army. i thought she also mentioned she would follow-up. 


From: Hudson, Kathy (NIH/OD) [E] 

Sent: Monday, February 29, 2016 11:53 AM 

To: 'Jonathan.woodson@ha.osd.mil' <Jonathan.woodson@ha.osd.mil> 

Cc: Hammersia, Ann (NIH/OD) [E] <hammerslaa@mail.nih.gov>; Rohrbaugh, Mark (NIH/OD) [E] 
<RohrBauM@OD.NIH.GOV>; Wolinetz, Carrie (NIH/OD) [E] <carrie.wolinetz@nih.gov>; Lauer, Michael (NIH/OD) [E] 
<Michael.Lauer@nih.gov>; Collins, Francis (NIH/OD) [E] <collinsf@od.nih.gov>; Muroff, Julie (NIH/OD) [E] 
<muroffj@od.nih.gov> 

Subject: March in Petition 


Dear Dr. Woodson, 
It was great to see you at the PMI event last week; what an amazing day. 


| mentioned to you that we have received a march in request related to a prostate cancer drug that was developed with 
NIH and oy supported bese anea: We underrene that Dr. Elizabeth Arwine from the US Army MedCom USAMMRC i is 


Kathy L. Hudsan, Ph.D. 
Deputy Director for Science, Qutreach, and Policy 
National Institutes of Health 


301 496 1455 
Kathy. hudson@nih.gov 
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KNOWLEDGE ECOLOGY 


INTERNATIONAL UNION FOR AFFORDABLE 


CANCER TREATMENT 


January 14, 2016 


The Honorable Sylvia Mary Mathews Burwell 
Secretary 

Department of Health and Human Services 
200 Independence Avenue, S.W. 
Washington, D.C. 20201 

Via: Sylvia.Burwell@hhs.gov 


Francis Collins, M.D., Ph.D. 
Director 

National Institutes of Health 
9000 Rockville Pike 

Bethesda, MD 20892 

Via: Francis.Collins@nih.hhs.gov 


The Honorable Ashton Carter 

Secretary 

Department of Defense 

1400 Defense Pentagon 

Washington, D.C. 20301-1400 

Via: ashton.b.carter.civ@mail.mil; whs.pentagon.esd.mbx.cmd-correspondence@mail.mil 


Dear Secretaries Burwell and Carter and Director Collins: 
Introduction 
Knowledge Ecology International is a non-profit organization with offices in Washington, DC and 


Geneva, Switzerland. The Union for Affordable Cancer Treatment (UACT) is a non-profit cancer 
patient group. More about each group is available on their respective web pages: 


ntto-//keionline.ora and hito//cancerunion.org. 


This letter is a request that the U.S. federal government use its rights in patents for the prostate 
cancer drug (enzalutamide), marketed under the brand name of Xtandi by Japan-based Astellas 
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Pharma. This is a product that has an average wholesale price (AWP) of $129,269 per year,’ 
and which is far more expensive in the United States than in other countries. 


Specifically, we ask the Department of Health and Human Services (DHHS), National Institutes 
of Health (NIH), and/or the Department of Defense (DoD) to use its royalty-free rights in the 
relevant patents, or to grant this request for march-in rights. The relevant patents include, but 
are not limited to, the three patents listed in the FDA Orange Book for Xtandi (7709517, 
8183274, and 9126941), all of which were granted to the Regents of the University of California, 
a public institution. All three inventions were made with the support of the United States 
government under National Institutes of Health SPORE grant number 5 P50 CA092131 and 
Department of Defense (Army) grant number W81XWH-04-1-0129. 


The statutory basis for the request includes 35 U.S.C. § 202(c)(4), for the royalty-free rights in 
the patents, and 35 U.S.C. § 203(a)(1-3), noting that the term “practical application” of an 
invention in 35 U.S.C. § 203(a)(1) is defined by 35 U.S.C. § 201(f) to require that the benefits of 
an invention are “available to the public on reasonable terms.” It is our contention that the 
pricing of Xtandi is excessive and discriminatory as regards U.S. citizens. 


Xtandi is an expensive drug everywhere, indeed so expensive that access is extremely limited 
in many countries. But, based upon our research, the prices in the United States are far higher 
than any other country in the world, despite the fact that the critical research benefited from U.S. 
taxpayer funded grants from the NIH and DoD. 


More generally, we ask the U.S. federal government to adopt the policy that the federal 
government will use its royalty free rights, or grant licenses under federal march-in rights, when 
prices in the United States are excessive, and/or higher than they are in high income foreign 
countries, and to apply that policy in this case for patents on enzalutamide. 


Such an approach would be in accord with the policy and objective of the Bayh-Dole Act as 
stated in 35 U.S.C. § 200, to “protect the public against nonuse and the unreasonable use of 
inventions...” [emphasis added]. 


The analysis in this document includes the following topics and tables. 


1. Prices for Xtandi are much higher in the United States than in other high income 
countries, 

The high prices for Xtandi create hardships on U.S. patients, 

The cost of Xtandi to Medicare, 

Astellas and Medivation projections of Xtandi sales, 

The role of the U.S. government in funding research on Xtandi, 

Enzalutamide is an important cancer drug, 


oak WN 


* $88.48 per 40 mg unit, four times a day, 365.25 days per year. 
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7. The University of California at Los Angeles (UCLA) interest in the patents, 
8. Orange Book patent claims for Xtandi, 

9. Non-patent exclusivity, 

10. Generic supply, 

11. Xtandi R&D investments through the 2012 approval for the lead indication, 
12. Clinical trials on enzalutamide, including trials subsequent to 2012 NDA, 
13. Licensing terms, including reasonable royalty, 

14. Funding of research to further develop enzalutamide, 

15. Standard for determining the Xtandi prices are unreasonable. 

16. Conclusion 


Tables: 


Table 1.1: Prices for Xtandi 40mg capsule/tabs, in the United States and 13 high income 
countries. 

Table 2.1: Prior authorization requirements and formulary tiers for seven insurers providing 
reimbursements for Xtandi/enzalutamide 

Table 3.1: Xtandi/Enzalutamide/Medicare Part D, 2012 to 2014 

Table 4.1: Actual and projected Xtandi sales, FY2013 to FY2015 

Table 4.2: Actual Xtandi sales, U.S., 2012 to 2014 

Table 8.1: Xtandi Patents 

Table 11.1: Trials Reported in FDA Medical Review for 2012 Approval for Xtandi 

Table 11.2: Trial enrollment cited in in FDA medical reviews for lead indication of new drugs, 
2010 to 2014 

Table 11.3: R&D expenditures on Xtandi, 2005-2012 (in thousands of USD) 

Table 11.4: R&D expenditures on Xtandi, 2013 and 2014 (in thousands of USD) 

Table 12.1: Number of trials funded by Industry, NIH, other “U.S. Fed” and “Other,” as reported 
in ClinicalTrials.Gov, January 6, 2016. 

Table 12.2: Number of trials funded by Astellas and/or Medivation, as reported in 
ClinicalTrials.Gov, January 6, 2016. 

Table 15.1: US Average Wholesale Price, relative to prices in reference countries 
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1. Prices for Xtandi are much higher in the United States than in other high income 
countries. 


Xtandi is sold in 40 mg capsules or tablets, and is prescribed for daily use for as long as the 
drug continues to be effective and tolerated. The typical dose of Xtandi for the treatment of 
prostate cancer is 4 x 40 mg per day. 


The U.S. average wholesale price (AWP), according to Redbook data published April 2015, was 
$88.48 per 40 milligram capsule, which amounts to $353.92 per day, or $129,269.28 per year 
(365.25 day year). The average price for Medicare in 2014 was $69.41 per capsule,” or 
$101,408.01 for a full year’s treatment. 


Astellas Pharma, a Japanese-owned drug company, is exploiting the weak response of the 
United States to excessive pricing of drugs, and is charging U.S. consumers and third-party 
payers roughly two to four times as much as the prices in other high income countries. For 
example, in Norway, a country with a per capita income of $103,630 in 2014, the price is $32.43 
per 40 mg capsule, just 47 percent of the US Medicare price, and 39 percent of the Redbook 
AWP for the U.S. private sector. 


In Australia, the price is $23.46 per capsule, roughly one third of the U.S. Medicare price. In 
Quebec, Canada, the price is $20.12 per capsule, just 29 percent of the U.S. Medicare price, 
and 24 percent of the U.S. AWP. 


Astellas Pharma, the company that holds the rights to market Xtandi, is a member of the 
Japan-based Mitsubishi UFJ Financial Group (MUF4J) keiretsu. Note that in Japan, the price per 
40 mg unit of this UCLA-invented drug is $26.37, less than one-third of the U.S. AWP. 


In our opinion, it is unreasonable, and indeed outrageous, that prices are higher in the United 
States than in foreign countries, for a drug invented at UCLA using federal government grants. 


? See Centers for Medicare and Medicaid Services Medicare Drug Spending Dashboard, available at: 
nitos /iwww. cms cov/Research-Statistics-Data-and-Systemns/Stalistics- Trends-and-Reports/Dashboard/Medi 


eutaTanentsonesevensueteedudbannscesbranttosnsnenensnsnstndusosacnensncedctannansoesbasecconsnencceesunchatananseccescsararntacetsenessecseeeensateneseeseresee 
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Table 1.1: Prices for Xtandi 40mg capsule/tabs, in the United States and 13 high income 
countries. 


Price per unit, EX Rate Percent 2014, GNI Per 
national (Jan.6, Price per of 2015 Capita, Atlas 
Country currency 2016) ~~ unit, USD AWP Method, USD 
USA, April 2015AWP —=88.48.: USD 1 «$88.48 = 100% +~=SS—S—«&$ 55,200 
ner ara YT ae a a a aa ee ae 
femal as oe eres se rer 
Belgium EUR 1.08 $31.48 36% $47,260 
‘Canada, Quebec CAN 0.71 $20.12 23% $51,630 
France | ‘EUR 108 $26.73 30% «$42,960 
| Gelmany: public | 
insurance - 34.19 EUR 1.08 | $36.93 42% $47,640 
Italy, procurement price «24.08 EUR 1.08 $26.01 29% $34.270 
oo Gem ae Goel a ae eT 
‘The Netherlands 29.15 EUR 1.08 $31.48 36% $51,890 
Norway 298.78 NOK 0.1 $32.43 37% $103,630 
‘Spain 2998 EUR 108 $32.38 37% $29,440 
‘Sweden (224.705 SEK 12  —- $26.96 30% $61,610 
‘Switzerland 35.82 CHF 099 $35.46 40% $88,120" 
‘UK 24.42 GBP 146 $35.65 40% $43,430 


*Only 2013 was available for Switzerland. 


2. The high prices for Xtandi create hardships on U.S. patients. 


Recent clinical studies indicate that treatment delays may be harmful to patients. While the drug 
is relatively new, clinicians are now recommending that doctors prescribe Xtandi before 
prescribing other drugs that target the same androgen axis, to prevent the development of drug 
resistance. 


Since 2014, the FDA has expanded the use of Xtandi to first line treatment for metastatic 
castration-resistant prostate cancer (mnCRPC) based on the phase II] PREVAIL clinical trial. 
Currently Xtandi (FDA approved, 2012), Zytiga (FDA approved, 2011), and Taxotere (FDA 
approved, 2004) are the top three prescribed drugs in first line metastatic CRPC treatment.® 
However, using Taxotere before Xtandi has been shown to decrease the effectiveness of Xtandi 


3 Flaig TW et al. Treatment evolution for metastatic castration-resistant prostate cancer with recent 
introduction of novel agents: retrospective analysis of real-world data.Cancer Med. 2015 Dec 29. 
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by a median overall survival of 15.8 months.* Zytiga and Xtandi are both oral therapeutics that 
target the androgen signaling axis, and although prospective head-to-head comparison clinical 
trials are still ongoing, retrospective analysis data have indicated that there is a clear clinical 
cross-resistance between the two drugs.” In fact, in a study conducted by Schrader et a/., it was 
reported that 48.6% of patients who previously took Zytiga and Taxotere were completely 
resistant to Xtandi.° Based on the susceptibilities of individual patients, oncologists may want to 
prescribe Xtandi over Zytiga for its toxicity profile or to patients who cannot tolerate low-dose 
steroids.° If insurance companies were to restrict the use of Xtandi in favor of Zytiga or 
Taxotere, it would likely prove detrimental to the survival of those patients. 


As a direct result of the high price charged by Astellas, U.S. insurance companies and other 
third party payers have predictably restricted access to Xtandi. Insurers discourage prescribers 
by requiring restrictive prior authorizations that prevent use of Xtandi before a patient has failed 
other treatments. UnitedHealthcare, for example, noted in a memorandum that “Supply limits 
and/or Step Therapy may be in place.”’ 


Table 2.1 shows information from insurance formularies from across the United States, including 
whether prior authorization is required and what tier the insurer has placed the drug on in their 
formulary. Higher tiers generally indicate higher copays and restricted access, and insurers 
generally use 3- or 5-tier systems. (See the next section for a discussion of Medicare spending 
on Xtandi.) 


Table 2.1: Prior authorization requirements and formulary tiers for seven insurers 
providing reimbursements for Xtandi/enzalutamide. 


Payer ! Formulary -—=«STier_Prior Authorization 
Sere STA che eae ae aaree ht Rauch i . as at tea 
Kaiser Bannansnia | : Exchange Formulary® » 4 No 
eo Nene Aa a ee tre eet oe nee a a sane a ‘ : es sk 
i Ss ctisshhtseahe Gaerne eatiad ose l Saas _ ene ash Meade see 


4 Crawford ED et a/. Treating Patients with Metastatic Castration Resistant Prostate Cancer: A 
Comprehensive Review of Available Therapies. J Urol. 2015 Dec;194(6):1537-47. 

5 Zhang T. et al. Enzalutamide versus abiraterone acetate for the treatment of men with metastatic 
castration-resistantprostate cancer. Expert Opin Pharmacother. 2015 Mar;16(4):473-85. 

® Schrader AJ et a/. Enzalutamide in castration-resistant prostate cancer patients progressing after 
docetaxel and abiraterone. Eur Urol. 2014 Jan;65(1):30-6. 

T httos coo G/PFIB kt 


° hits: healthy kalserpermanente. org/static/health/odfsformularyimid/mid exchange formulary odf 


0 hHos dng ol/Z34 uvi 


IEP 
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BlueCross BlueShield : Federal Employee Program‘? : 4 Yes 


: Montana Health CO-OP 2015 CoventryOne Prescription Drug 4 Yes 
- List"? 
» Anthem BlueCross Select Drug List 4-Tier Formulary | 4 = Yes 


There is also a racial disparity in the incidence, mortality, and treatment of prostate cancer. NIH 
and DoD should be concerned that the high price of Xtandi may be contributing to systemic 
racial discrimination in medical care in the United States. Data collected by the Centers for 
Disease Control shows that African American men have higher incidence and mortality rates 
than all other populations. Around two times more African American men have prostate cancer 
than white men (graph 2.1), and around 2.5 times more African American men die from the 
disease compared to white men (graph 2.2)."° In addition, African American men are more likely 
to have a more aggressive form of prostate cancer. Researchers believe that this racial disparity 
is the result of sociobiological factors that affect people of African descent. 


Beyond sociobiological effects on incidence, mortality, and severity of prostate cancer, African 
American men face systemic discrimination that affects their access to and quality of treatment. 
One recent study has found that African-American men on Medicare being treated for 
nonmetastatic prostate cancer experienced treatment delays, and had more postoperative 
emergency room visits and readmissions compared to white men."° “This might be a form of 
institutional discrimination based on socioeconomic status resulting in racially disparate 
outcomes,” wrote Dr. Otis Brawley, chief medical officer of the American Cancer Society, 
commenting on that study."” 


2 htins /imedia fenblue ora/-imedia/PDFs/Brochures/FEP AbbreviatedFormulary 100715.odf 


1S See CDC, “Prostate Cancer Rates by Race and Ethnicity,” available at 


nite /Aww. cde govicancer/prostate/statistics/race Atm. 

16 Schmid M et al. Racial differences in the surgical care of Medicare beneficiaries with localized prostate 
cancer. JAMA Onc. 2015 Oct. doi:10.1001/jamaoncol.2015.3384 

” Brawley OW. The meaning of race in prostate cancer treatment. JAMA Onc. 2015 Oct. 
doi:10.1001/jamaoncol.2015.3615 
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Graph 2.1: “Prostate Cancer Incidence Rates by Race and Ethnicity, U.S., 1999-2012” 


20 - 
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> 
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Graph 2.2: “Prostate Cancer Death Rates by Race and Ethnicity, U.S., 1999-2012”'° 


Rate / 100,000 


oo AU Races White -e-Black --- 
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Year of Death 


8 See CDC, “Prostate Cancer Rates by Race and Ethnicity,” available at 


seeintetbinel soseeteronrerenutvesvaveuesonvvooRibetrwoseavettetsvenseatcenvereend reenreeatvesrTeeevenconeezrstetereceetvorneeventvovaveeswbeteetre overaseteves 


data/methodologies used to create graphs 1 and 2 in this letter. 
8 See CDC, “Prostate Cancer Rates by Race and Ethnicity,” available at 
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Veterans who served in Vietnam and the Korean demilitarized zone, who may have been 
exposed to Agent Orange, are also at higher risk for more aggressive forms of prostate cancer, 
according to a study conducted by the Department of Veterans Affairs and Oregon Health and 
Science University.”° 


3. The cost of Xtandi to Medicare. 


According to the Centers for Medicare and Medicaid Services, total Medicare spending on 
Xtandi grew dramatically from under $35 million in 2012 to nearly $447 million in 2014. The 
increase in outlays from 2013 to 2014 was 93 percent. Part of that growth was due toa 9 
percent price increase from 2012 to 2014, a period in which the Consumer Price Index (CPI) 
grew a mere 3 percent. There was also a steep increase in the number of patients, from 2,143 
in 2012, to 7,329 in 2013, and 11,800 in 2014. 


Table 3.1: Xtandi/Enzalutamide/Medicare Part D, 2012 to 2014 


Total 
» Annual | 
Beneficiary Cost Beneficiary Spending Avg Cost Claim 
Year Total Spending Share Count — PerUser PerUnit Count 
8” oe ee Suse Ce $6365.00 SORTS ABTS 
2013 «= $231,503,731.19  $13,276,790.11. 7,329 $31,587.36 $6485 29,572 
2014 «= $447,311,084.46 $24,567,059.52. 11,800 $37,907.72 $69.41 53,980 


For prostate cancer, the average age at diagnosis is 66 years. At present, approximately 14 
percent of the population is 65 or over, but in five years this will increase to 16 percent, and by 
2030 is expected to exceed 19 percent. As the population continues to age, we can reasonably 
predict that Medicare expenditures on Xtandi will continue to climb. 


4. Astellas and Medivation projections of Xtandi sales. 


According to the Astellas 2015 annual report,”' the United States market will represent 61.16 
percent of all global sales of Xtandi, for the fiscal year ending March 31, 2016. Note that in the 
U.S., sales of Xtandi increased 77 percent from FY2013 (April 1, 2013 to March 31, 2014) to 
FY2014 (April 1, 2014 to March 31, 2015), and are projected to increase 51 percent from 
FY2014 to FY2015. This is a steep increase in use for a costly drug. 


20 Ansbaugh N et al. Agent Orange as a risk factor for high-grade prostate cancer. Cancer. 2013 Jul; 
119(13):2399-2404. Available at hito:/fwww.nchi nim nih. cov/omesarticies/PMC4090244/, 


1 Astellas Annual Report 2015, available at 
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Table 4.1: Actual and projected Xtandi sales, FY2013 to FY2015”” 


$125,147,037 
$779,000,000 


$193,17 
$1,180,00 


$24,000,000 


$35,000,000 


9,990 
0,000. 


$259,095,485 $505,289,950. 
39,039,478 $15,958,347. 
$1,192,282,001 | $1,929,428,288 

65% 61% 


Astellas developed Xtandi in collaboration with Medivation. The Medivation 2015 SEC 10-K 


filing reports actual Xtandi sales in the United States for calendar years 2012 to 201 


4. 


Medicare’s share of sales have increased sharply since 2012. In 2014 they accounted for 66 
percent of Xtandi’s overall U.S. sales, and 42 percent of global sales. The United States is the 
largest spender on Xtandi, and most of that money is coming from taxpayers and the insurance 


payments of aging Americans. 


Table 4.2: Actual Xtandi sales, U.S., 2012 to 2014” 


Calendar Year 2012 2013 


2014 
Penner ee eT Suen ae loesie STS | ei cere | 
“Percent ChangeinUS.Sales M78 0H 
Xtandi Non-U.S. Sales : $52,800,000°° $381 ,100,000 : 
eee eee sneateiistesaosei eR baeemns ee = : ee er I atescneot aie 
oo — eoaamebe | chained basanstadtoniabinn ; - ; esiapeahekaian = | ene re nee eNO oe | 
| Medicare Share of Global Sales 49% : 52% 42% : 


2 Astellas defines its fiscal year as April 1 to March 31, beginning in the year indicated. Monetary amounts 


were converted to USD from regional currencies, as necessary. 
3 Medivation 2015 Form 10-K, available at 
hitoviiles shareholder camdoawnloads/MBV/129 1 225255x0xS 11931 25-15-62576/101 1BSSiir 


emecein 


4 Note: Xtandi was approved on August 12, 2012, which accounts for low sales. 
5 Note: Xtandi was first approved outside the U.S. in June 2013, which accounts for low sales. 
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5. The role of the U.S. government in funding research on Xtandi. 


As noted above, all three patents in the Orange Book for Xtandi disclose the fact that the 
inventions were made with the support of the United States government under National 
institutes of Health SPORE grant number 5 P50 CA092131 and Department of Defense (Army) 
grant number W81XWH-04-1-0129. 


In addition to the grants listed in these three patents, the development of this drug benefited 
from additional research subsidies from the federal government and charitable foundations, 
including grants for clinical testing of the drug. For example, a 2009 paper in Science reporting 
on the development of MDV3100 (the development name for enzalutamide)”° acknowledged 
funding from the Prostate Cancer Foundation, the National Cancer Institute, the DOD 
PC051382 Prostate Cancer Research Program Clinical Consortium Award, and support from 
the Charles H. Revson Foundation. Likewise, a 2010 paper in the Lancet reporting on a critical 
Phase 1-2 trial acknowledges the financial support of Medivation, but also the Prostate Cancer 
Foundation, National Cancer Institute, the Howard Hughes Medical Institute, Doris Duke 


Charitable Foundation, and Department of Defense Prostate Cancer Clinical Trials Consortium. 
27 


6. Enzalutamide is an important cancer drug. 


In the United States today there are nearly 3 million men suffering from prostate cancer, with 
over 220,000 new cases in 2015 alone, and 27,540 deaths. It is the third most common form of 
cancer in the U.S. 


When patients are treated early and tumors are localized, the prognosis is often favorable. 
However, some patients will relapse, leading in nearly all cases to castration resistant prostate 
cancer (CRPC). At the CRPC stage, the disease is no longer responsive to androgen 
deprivation therapy (ADT), thus limiting the available treatment options with a greater disease 
burden. Access to Xtandi/enzalutamide, a non-steroidal second generation androgen receptor 
agonist, becomes critical to extending the life of the patient, and allowing patients to live an 
improved quality of life. 


There are currently six treatments being used to treat CRPC. Xtandi/enzalutamide has several 
advantages over the other treatments. Four of the treatments are invasive and require I.V. 
administration, leukapheresis, or the use of radiopharmaceuticals. Xtandi/enzalutamide and 
Zytiga are the only daily oral tablets. However Xtandi/enzalutamide’s pill burden is lighter since 


© Tran C et al. Development of a second-generation antiandrogen for treatment of advanced prostate 
cancer. Science. 2009. May. 8;324(5928):787-90. 


2” Scher HI et a/. Antitumour activity of MDV3100 in castration-resistant prostate cancer: a phase 1-2 study, 
Lancet. 2010 Apr 24;375(9724):1437-46. doi: 10.1016/S0140-6736(10)60172-9. 
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it does not need to be taken in combination with prednisone. As such, Xtandi/enzalutamide is 
well tolerated and has more favorable toxicity profile. 


Quality of life was also more frequently improved and median time to deterioration was 
significantly longer with Xtandi/enzalutamide compared to placebo, as reported by patients in 
functional assessment questionnaires administered during clinical trials.*° 


With recent and ongoing clinical trials reporting better prostate cancer control when 
Xtandi/enzalutamide is used in chemotherapy naive CRPC cases or in combination with other 
agents, it is expected that this drug will soon be prescribed to wider subset of patients.2°°°" In 
fact experts say that in the next 3 years all CRPC will progress to Xtandi or Zytiga.** 


Xtandi/enzalutamide is also being tested for other types of cancer, including clinical trials for 
breast cancer (triple negative®*, her2+*), hepatocellular carcinoma®, bladder cancer®, ovarian 
or fallopian tube cancer,*” pancreatic cancer®® and Mantle Cell Lymphoma’®?. 


7. The University of California at Los Angeles (UCLA) interest in the patents 


According to the Medivation’s 2014 10-K report to the Securities and Exchange Commission 
(SEC), the University of California at Los Angeles (UCLA) licensed the patents for the drug to 
Medivation in exchange for an annual payment of $2.8 million, a 4 percent royalty on global net 
sales of the drug, and in addition a 10 percent share of Medivation’s sublicensing income 


8 Rodriguez-Vida A et a/. Enzalutamide for the treatment of metastatic castration-resistant prostate 
cancer.Drug Des Devel Ther. 2015 Jun 29;9 

29 Scher HI et a/. Increased survival with enzalutamide in prostate cancer after chemotherapy. N Engl J Med. 
2012 Sep. 

3° Loriot Y et al. Effect of enzalutamide on health-related quality of life, pain, and skeletal-related events in 
asymptomatic and minimally symptomatic, chemotherapy-naive patients with metastatic castration-resistant 
prostate cancer (PREVAIL): results from a randomised, phase 3 trial. Lancet Oncol. 2015 May. 

31 STRIDE results presented at 2015 American Society of Clinical Oncology annual meeting, 
Clinicaltirals.gov:NCT01981122. 

2 Zhang T. et a/. Enzalutamide versus abiraterone acetate for the treatment of men with metastatic 
castration-resistantprostate cancer. Expert Opin Pharmacother. 2015 Mar;16(4):473-85. 

33 NCT01889238. 

34 NCT02091960. 

3 NCT02528643, NCT02642913. Hepatocellular carcinoma (HCC, also called malignant hepatoma) is the 
most common type of liver cancer, often secondary to a viral hepatitis infection (hepatitis B or C) or cirrhosis. 
3° NCT02605863, NCT02300610. 

37 NCT02300610. 

3 NCT02138383. 

39 NCT02489123. Mantle cell lymphoma (MCL) is a rare, B-cell NHL that most often affects men over the 
age of 60. 
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derived from the Astellas Collaboration Agreement.*° The Astellas Collaboration Agreement has 
separate terms for U.S. and non-U.S. sales, as described below: 


Medivation 2014 10-K 


p.121: 
(c) License Agreement with UCLA 


Under an August 2005 license agreement with UCLA, the Company’s subsidiary 
Medivation Prostate Therapeutics, Inc. holds an exclusive worldwide license under 
several UCLA patents and patent applications covering XTANDI and related compounds. 
Under the Astellas Collaboration Agreement, the Company granted Astellas a sublicense 
under the patent rights licensed to it by UCLA. 


The Company is required to pay UCLA (a) an annual maintenance fee, (b) $2.8 million in 
aggregate milestone payments upon achievement of certain development and regulatory 
milestone events with respect to XTANDI (all of which has been paid as of December 31, 
2014), (c) ten percent of all Sublicensing Income, as defined in the agreement, which the 
Company earns under the Astellas Collaboration Agreement, and (d) a four percent 
royalty on global net sales of XTANDI, as defined. 


p.104-105 


(c) Collaboration Revenue 


Collaboration revenue consists of three components: (a) collaboration revenue related to 
U.S. XTANDI sales; (b) collaboration revenue related to ex-U.S. XTANDI sales; and (c) 
collaboration revenue related to upfront and milestone payments. 


[se] 
Collaboration Revenue Related to U.S. XTANDI Sales 


Under the Astellas Collaboration Agreement, Astellas records all U.S. XTANDI sales. 
The Company and Astellas share equally all pre-tax profits and losses from U.S. XTANDI 
sales. Subject to certain exceptions, the Company and Astellas also share equally all 
XTANDI development and commercialization costs attributable to the U.S. market, 
including cost of goods sold and the royalty on net sales payable to UCLA under the 
Company’s license agreement with UCLA. The primary exceptions to the equal cost 
sharing are that each party is responsible for its own commercial FTE costs and that 
development costs supporting marketing approvals in both the United States and either 
Europe or Japan are borne one-third by the Company and two-thirds by Astellas. The 
Company recognizes collaboration revenue related to U.S. XTANDI sales in the period in 


40 UNITED STATES SECURITIES AND EXCHANGE COMMISSION, Form 10-K, For the Fiscal Year Ended 
December 31, 2014, 
http:/Awww.sec.gov/Archives/edgar/data/1011835/000119312515062576/d850483d10k.htm 


Xtandi/enzalutamide patent request Page 13 of 26 


REL0000024878.0001 


which such sales occur. Collaboration revenue related to U.S. XTANDI sales consists of 
the Company’s share of pre-tax profits and losses from U.S. sales, plus reimbursement 
of the Company's share of reimbursable U.S. development and commercialization costs. 
The Company’s collaboration revenue related to U.S. XTANDI sales in any given period 
is equal to 50% of U.S. XTANDI net sales as reported by Astellas for the applicable 
period. 


[...] 
Collaboration Revenue Related to Ex-U.S. XTANDI Sales 


Under the Astellas Collaboration Agreement, Astellas records all ex-U.S. XTANDI sales. 
Astellas is responsible for all development and commercialization costs for XTANDI 
outside the United States, including cost of goods sold and the royalty on net sales 
payable to UCLA under the Company’s license agreement with UCLA, and pays the 
Company a tiered royalty ranging from the low teens to the low twenties on net ex-U.S. 
XTANDI sales. The Company recognizes collaboration revenue related to ex-U.S. 
XTANDI sales in the period in which such sales occur. Collaboration revenue related to 
ex-U.S. XTANDI sales consists of royalties from Astellas on those sales. 


[J] 


Medivation came to acquire rights to Xtandi from UCLA through an agreement initiated by Dr. 
Charles L. Sawyers and Dr. Michael E. Jung, researchers at UCLA working on prostate cancer 
screening techniques and treatments. Dr. Sawyers is an oncologist who currently runs a lab at 
Memorial Sloan Kettering Cancer Center and serves on the Board of Directors for Novartis.*’ He 
was a key participant in the development of Gleevec and Sprycel, and is a recipient of the 
Lasker Award. Dr. Michael E. Jung is a Distinguished Professor of Chemistry at UCLA, where 
he runs a lab that conducts research on chemicals related to the treatment of cancer. 


Dr. Sawyers approached Medivation through its founder, Dr. David Hung, a former colleague at 
the University of California, San Francisco. They settled on an agreement that required Dr. 
Sawyers and Dr. Jung to disclose all molecules related to their prostate cancer research that 
benefitted from Medivation funding. Dr. Sawyers served on Medivation’s Scientific Advisory 
Board, as did Dr. Jung, receiving $20,000 and $400,000 worth of stocks, respectively. 


In addition, Dr. Sawyers and Dr. Jung used the fruits of their research to found their own 
pharmaceutical firm, Aragon Pharmaceuticals, which they used as a vehicle to develop a drug 
with a very similar chemical structure to Xtandi. Medivation sued the doctors, Aragon, and 
UCLA, over the development of that drug.*? According to SEC filings, Medivation and UCLA are 
now engaged in separate litigation over licensing payments on Xtandi.** 


41 More on Dr. Sawyers is available here: 
For an amended complaint, filed February 9, 2012, see here: hiips/goo.ai/p3ionm. 
43 Medivation 2015 10-K SEC filing, available here: 
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8. Orange Book patent claims for Xtandi 


As noted above, Astellas has listed three patents in the FDA Orange book for Xtandi sales. 
These include US patent number 7709517, for both a drug substance and drug product claim, 
and two additional patents, US patent numbers 8183274 and 9126941. 


Table 8.1: Xtandi Patents 


Patent Number 


‘Title: 


- Publication date 


May 13, 2005 


| Priority Date 


- Inventors 


7,709,517 


Diarylhydantoin 


compounds 


May 4, 2010 


Charles L. Sawyers, 
Michael E. Jung, Charlie | 


D. Chen, Samedy Ouk, 
Derek Welsbie, Chris 
Tran, John Wongvipat, 
Dongwon Yoo 


The Regents Of The 


University Of California 


Yes 


Yes 


May 15, 2026 


8,183,274 


: Treatment of 
hyperproliferative 
- disorders with 
-diaryihydantoin 


May 22, 2012 


Michael E. Jung, Charlie 
: D. Chen, Samedy Ouk, 

: Chris Tran, John 

» Wongvipat 


University Of California 


-U- 1281: The treatment 


_ of patients with 

_ metastatic 

_ castration-resistant 

- prostate cancer (CRPC) 
_ who have previously 


9,126,941 
Treatment of 
hyperproliferative 
disorders with 


diarylhydantoin 
compounds 


Sep 8, 2015 


Michael E. Jung, Charlie | 
D. Chen, Samedy Ouk, 
Chris Tran, John 
Wongvipat 


U - 1588, The treatment | 
of patients with 
metastatic 
castration-resistant 
prostate cancer 

(CRPC). 
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Disclosure of US 
_ rights in the patent 


This invention was 


Government support 
under National Institutes 
of Health SPORE grant 
number 5 P50 
CA092131 and 
Department of Defense 
(Army) grant number 
W81XWH-04-1-0129. 
The Government has 
certain rights in the 
invention. 


9. Non-patent exclusivity. 


received docetaxel. 

U - 1588, The treatment 
_ of patients with 

: metastatic 

- castration-resistant 


_ prostate cancer 
» (CRPC). 


: This invention was 
made with United States © 
- Government support 

: under National Institutes 
: of Health SPORE grant 

» number 5 P50 

: CA092131 and 

: Department of Defense 
- (Army) grant number 

- W81XWH-04-1-0129. 

» The Government has 
certain rights in the 

: invention. 


made with United States 


This invention was 
made with Government 
support under Grant No. 
W81XWH-04-1-0129 
awarded by the United 
States Army, Medical 
Research and Materiel 
Command; Grant No. 
CA092131 awarded by 
the National Institutes of | 
Health. The 
Government has certain | 
rights in this invention. 


The FDA Orange Book lists two grants of non-patent exclusivity to Astellas for enzalutamide, 
both expiring in 2017. One was granted for enzalutamide as a new chemical entity, expiring 
August 31, 2017; the second was granted under code I-693 for “treatment of patients with 
metastatic castration-resistant prostate cancer (CRPC)”’, expiring September 10, 2017. These 
dates are sufficiently close that they should not be used to excuse non-action on this request, 
particularly since it may take several months for a generic supplier to prepare data for an 
Abbreviated New Drug Application (ANDA). 


10. Generic supply 


Enzalutamide is a small molecule drug that does not have a complex structure. 


Enzalutamide is a synthetic, non-steroidal pure antiandrogen, originally named MDV3100, which 
has the formula C.,,H,,F,N,0,S, a molar mass of 464.44 g/mol and a chemical name of 
4-(3-(4-Cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl)-2-fluoro-N 
-methylbenzamide. The chemical structure, illustrated in Figure 1, includes a thiohydantoin and 


two benzene groups. 
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Figure 10.1: Structure of MDV3100 (CAS number: 915087-33-1 ) 
[RD162"] 


NC ie) 


Petitioners have excellent relations with several generic drug manufacturers, and do not 
anticipate difficulties obtaining the necessary FDA approvals for generic versions of 
enzalutamide, once the federal government provides access to the patents, either by using the 
royalty-free right in the patents or granting this march-in request. 


Note that the 2015 U.S. AWP for Xtandi of $88.48 per 40 mg capsule is equivalent to $2,212 per 
gram of active pharmaceutical ingredient. 


Generic products with similar complexity for manufacturing can be obtained for under $10 per 


gram of API, retail,“* and considerably less in bulk. 


11. Xtandi R&D investments through the 2012 approval for the lead indication 


Xtandi was approved as a treatment for prostate cancer in August 31, 2012, as a priority drug 
under the FDA Priority Review program. The application was by Astellas, and was approved by 
the FDA as NDA 203415. 


The application for the NDA was supported by evidence from four clinical trials, including one 
Phase 1 trial with 140 patients enrolled, one Phase 1/2 trial with 27 patients enrolled, one Phase 


2 trial with 60 patients enrolled, and one Phase 3 trial with 1,199 patients enrolled. Total 
enrollment for the 4 trials was 1,426 patients. 


“ For example, generic versions of the cancer drug imatinib. 
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Table 11.1: Trials Reported in FDA Medical Review for 2012 Approval for Xtandi 


Enrolled 
(FDA. Federal 
‘Study Number NCTNumber Phase Start-EndDate | Review) StudySponsor Funding 
or oe eco ooo Neiaien Wel booe 
eee ce cae es eee coe Oe 
ee ee ee 
9785-CL-0111 NCT01284920 1/2. ~—«‘11/2010- 7/2012. 27 Astellas Pharma na 


The two earliest trials (NCT00510718, NCT01091103) received subsidies from the National 
Cancer Institute and Department of Defense, in addition to funding from the Prostate Cancer 
Foundation and other non-profit institutions. After receiving favorable results from the trials 
subsidized by NCI and DoD, Medivation and Astellas funded two additional trails. 


The size of the trials for Xtandi were typical of other cancer drugs approved from 2010 to 2014 
for the lead indication as a New Molecular Entity, and much smaller than trials used to approve 
non-cancer drugs. 


Table 11.2: Trial enrollment cited in in FDA medical reviews for lead indication of new 
drugs, 2010 to 2014 


“Average for all cancer drugs 1,316 
Average for non-Cancer Drugs 4,733. 
‘Xtandi 1,426 


Medivation reported their direct expenditures and cost-sharing payments from Astellas for 
collaboration on the development of Xtandi between 2005 and 2012, when the FDA granted 
Xtandi marketing approval. They defined direct costs as “clinical and preclinical study costs, cost 
of supplying drug substance and drug product for use in clinical and preclinical studies, contract 
research organization fees, and other contracted services pertaining to specific clinical and 
preclinical studies.”*” The number reported excludes indirect costs, which include “administrative 
and support costs.”“° 


Astellas contributed to half of all direct costs for R&D conducted for U.S. drug approval, 
two-thirds of costs for R&D directed towards trials aimed at both U.S. and non-U.S. use of 


45 Scher, Howard L., et al. "Antitumour activity of MDV3100 in castration-resistant prostate cancer: a phase 
1-2 study.” The Lancet 375.9724 (2010): 1437-1446. 

46 Efstathiou, Eleni, et al. "Molecular characterization of enzalutamide-treated bone metastatic 
castration-resistant prostate cancer." European urciogy 67.1 (2015): 53-60. 

4” Medivation 2009 10-K SEC filing, available here: 

nity fies shareholder. com/downloads/MDV/1291 225255x0xS 1193 1 25-10-58 /7020/ 1071 S3Sfing pdf. 

48 Ibid. Indirect costs for all drugs combined are available in Medivation SEC filings. 
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Xtandi, and full development costs for commercialization outside the United States. Based upon 
the Medivation SEC filings, R&D outlays on Xtandi were $303 million through the end of the 
calendar year 2012. 


Table 11.3: R&D expenditures on Xtandi, 2005-2012 (in thousands of USD) 


- SEC10-KYear 2005 2006 #2007 «©2008 =+(+2009 £2010 2011 # «£2012 ~— 
Costs $261 $3,021 $2,619 $8,845 $27,046 $23,454 $42,3350 $67,086 
‘Development 
cost-sharing 
‘payments from 

$2,784 $34,125 $44,285 $47,473 


Astellas 
Total $261 $3,021 $2,619 $8,845 $29,830 $57,579 $86,620 $114,559 
Cumulative Total : ; $303,334 


Medivation reported outlays of an additional $285 million in calendar years 2013 and 2014, 
much of that money aimed at justifying broader use of Xtandi for prostate cancer, but also on 
testing the drug to treat other types of cancer. 


Table 11.4: R&D expenditures on Xtandi, 2013 and 2014 (in thousands of USD) 


‘SEC 10-K Year _ 2013 2014 
‘Medivation Direct Costs $73,076 $102,669 
Development cost-sharing payments from Astellas $46,594 = «$63,479 
gente tenes aichiaa aimaaaE C7 eee al 
ang nnn “pasaia 


The company outlays on R&D investments were significant, although it is worth noting that the 
early and most risky trials were small and subsidized by the United States government. 


Note that through the end of 2014, representing a little more than two years of reimbursements, 
Medicare spent $704 million on Xtandi. Astellas expects a sharp increase in U.S. sales in 2015 


and 2016, and the company revenues also include sales from non-Medicare patients in the 
United States and patients outside of the United States. 


12. Clinical trials on enzalutamide, including trials subsequent to 2012 NDA. 


Like many cancer drugs, the initial approval of the drug for the lead indication has lead to 
continued research to determine the best uses of the drugs, both for prostate cancer patients 
and to test the benefits of using enzalutamide to treat other types of cancer. 
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As of January 6, 2015, there were 129 trials listed in the ClinicialTrials.Gov database. 


The funding of the trials is reported under the categories Industry, U.S. Fed., NIH, and Other, as 
well as combinations of those categories. 


54 of the 129 trials were reported as funded by Industry alone. 
Another 31 trials were reported as funded by Industry and some other funder. 
The NIH or other U.S. Federal agencies were reported as funders in whole or in part of 
18 trials. 

® Thecategory “Other” is quite important, accounting for 29 trials funded exclusively by 
Other, and another 42 where “Other” is among the funders. 


Many of the trials funded by “Other” refer to universities and other non-profit research 
organizations that receive NIH or other federal agency research grants. “Other” also refers to 
funding from foreign governments and charities. 


Table 12.1: Number of trials funded by Industry, NIH, other “U.S. Fed” and “Other,” as 
reported in ClinicalTrials.Gov, January 6, 2016. 


— Funder =———SSsNumbeer off Trials 
“Industry” only 54 


Mixed including “Industry” 


‘Mixed including NIH or other "U.S.Fed” = 18 


Table 12.2: Number of trials funded by Astellas and/or Medivation, as reported in 
ClinicalTrials.Gov, January 6, 2016. 


Funder -Number of Trials 
Astellas and/or Medivation as sponsor of — . 
‘industry only funded trials : 39 
Astellas and/or Medivation as sponsor of a 
mixed funded trials 18 


Among the trials funded in whole or in part by “Industry”, the majority, 57, were funded by 
Astellas and/or Medivation, and of those only for 39 (30 percent of the 129) were they the sole 
funder of the trials. 
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Other companies, such as Lilly, Gilead, Roche, Bayer, Sanofi, and smaller companies, were 
involved in funding 28 trials. 


13. Licensing terms, including reasonable royalty. 


We are requesting the federal government grant an open license to any generic drug 
manufacturer. 


The federal government has no obligation to pay royalties on the patents when and if it 
exercises its royalty free rights in the patents. 


lf the government orders the licensing of the patents under the federal march-in statutes, the 
terms of the license, including the royalty, have to be “reasonable under the circumstances.”*° 


The issue of the appropriate royalty rate can be briefed and argued when and if the federal 
government is inclined to exercise march-in rights on the patent. 


“Under the circumstances” would include many factors, such as that the facts motivating the 
granting of the march-in request are related to abuses of the patent rights, including in particular 
charging an excessive price and discriminating against U.S. consumers. 


Rights in test data 


Patents are granted for inventions, but as noted above, patents are not the only intellectual 
property rights associated with drug development. 


The FDA provides additional intellectual property rights for investments in clinical trials, including 
five years of exclusive rights to rely upon data supporting the registration of a new chemical 
entity, and three years of rights in the data to support new indications on a drug. 


The five years of test data exclusivity for Xtandi as a treatment for patients with metastatic 
castration-resistant prostate cancer (CRPC) will expire on September 10, 2017 in the United 
States, and later in many other countries. For example, the term of protection for test data is up 
to 8 years in Japan and Canada, and 11 years in the European Union.* The rights in test data 
are designed to protect and reward investments in clinical trials, and they operate separately 
from patent protection. The existence of the test data rights eliminates the need to consider 
investments in clinical trials when considering the royalty to the patent holder, because those 
investments are protected by this separate intellectual property right. As regards the 


# 35 USC 203(a). 

5° Comparison of the Non-patent Drug Exclusivities Available in the United States, Canada, Europe and 
Japan. The International Economic Forum of the Americas. Serge Lapointe, Ph.D. June 14, 2012 
http://forum-americas.org/sites/default/files/documents/201 20614-lapointe-pres. pdf 
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investments in the U.S. market, it is likely that Astellas will have earned more than $5 billion 
from the U.S. market alone, through September 10, 2017, the date of the most relevant test 
data exclusivity in the United States ends. Astellas will have also earned billions more from 
sales outside of the United States, where most patients reside. 


Average industry royalty rates 


According to the IRS, in 2012, the average rate of aggregate royalties (for all patents, 
know-how, trademarks, etc.°'), reported on corporate income tax returns for the pharmaceutical 
and medicine manufacturing sector (MINOR CODE 325410) was 6.95 percent. 


14. Funding of research to further develop enzalutamide. 


One possible argument against any policy that lowers drug prices or shortens the term of a 
monopoly is that society benefits from the incentive to invest in R&D to find new uses for a drug. 


It is possible to address the objective of providing sustainable sources of R&D funding without 
having high prices or longer monopolies. 


On at least two occasions in the past involving NIH funded cancer drugs, and more recently in 
connection with proposals to create or extend monopolies in various drafts of the 21st Century 
Cures Act, there have been proposals to have mandates for funding R&D. 


In one case, involving a dispute over the term of the monopoly on the cancer drug cisplatin in 
the early 1980s, there was a proposal that generic firms be obligated to contribute to the costs 
of ongoing research to determine new uses for the drug, following generic entry. This proposal, 
made by a generic drug company seeking to end the cisplatin monopoly, led to a compromise 
whereby Bristol-Myers was allowed to extend the monopoly for five more years, but only after 
they lowered the price of cisplatin and contributed tens of millions of dollars to independent 
research through non-profit institutions, at the direction of the NIH. Later, BMS proposed 
something similar, in an unsuccessful effort to extend data exclusivity on the cancer drug Taxol. 
In early drafts of the the 21st Century Cures legislation, there were proposals to associate 
extensions of drug monopolies with obligations to provide money to the NIH, and to make other 
investments in R&D. 


In this case involving Xtandi, the NIH could simultaneously end the Xtandi monopoly and require 
any generic drug company to make contributions toward follow-on research to explore new 
and/or better uses of enzalutamide. Such obligations could be a condition of any use of the 
federal government's royalty free right in the drug, or as a condition of obtaining a march-in 
license. 


5! The IRS does not provide a definition of royalties. See: https:/Awww.irs.gov/pub/irs-tege/eotopicd89. pdf. 
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Note that there are benefits in having different parties participate in the testing of drugs, 
including those that do not have conflicts of interest as regards reporting possible negative 
impact of products, or allowing greater competition in designing better delivery mechanisms or 
new combination products. Also, in the case of Xtandi, more than half of the trials involving 
enzalutamide are already funded by entities other than Astellas. 


15. Standard for determining that Xtandi prices are unreasonable. 


In determining if the prices for Xtandi violate the statutory obligation to make products available 
to the public on reasonable terms and conditions, the NIH has broad discretion to consider a 
variety of factors, including the high price of the drug and the fact that the high price leads to 
restrictions on access and financial hardships on patients. However, in this case, we 
recommend the NIH address a narrower question, that can be answered clearly, given the 
robust evidence. 


Do the Astellas prices for Xtandi discriminate against consumers in the United States? And, if 
so, the NIH should approve the March-In request, or use its royalty free rights in the patents, to 
prevent U.S. residents from paying more for a drug invented on federal grants than residents of 
other high income countries. 


We have obtained prices for Xtandi in the United States and in 13 other high income countries, 
and this data allows the NIH to determine whether U.S. consumers are being asked to pay more 
for a drug invented on federal grants than Astellas charges in other high income countries. 


One possible comparison to determine if the price is unreasonable is to consider the prices in 
other industrialized countries outside of the United States that have (1) per capita incomes of at 
least half that of the United States, (2) have the large economies as measured by the GDP, and 
(3) are members of the OECD, and to consider the U.S. price to be unreasonable, if the average 
wholesale price (AWP) in the U.S. is higher than the median price in the reference countries. 


We propose using an odd number of countries. The 13 countries that have incomes at least 50 
percent of the United States and which have the largest economies include Japan, Germany, 
France, the UK, Italy, Canada, Australia, Spain, the Netherlands, Switzerland, Sweden, Belgium 
and Norway. 


We have prices for all 13 of the reference countries. None of the prices are higher than $36.93, 
and the April 2015 U.S. AWP was $88.48. It is not a close call: the U.S. prices are 
discriminatory and are unfair to U.S. residents. Note that the highest price of the 13 high income 
reference countries was less than half (42 percent) of the average wholesale price (AWP) in the 
United States, the median of the 13 prices reference prices we have obtained is just 36 percent 
of the US AWP, and the prices in Japan and Canada are 30 percent and 23 percent 
respectively of US AWP. As a percentage in 2014 per capita income, the U.S. prices are also 
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far higher than for any of the 13 high income countries. In eight countries, the annual cost of 
Xtandi is between 47 percent and 97 percent of annual per capita income. In four countries, the 
annual cost of Xtandi is between 111 percent and 161 percent of per capita income. In the 
United States, the annual cost of Xtandi is 234 percent of 2014 per capita income. 


Table 15.1: US Average Wholesale Price, relative to prices in 13 reference countries 


( x 4x 365.25) 


2014 annual as percent of 
Per Capita price per 2014 per capita. 
2014 GDP Income 40 mg unit income 
United States, Average 
Wholesale price April 2015 $17,419,000,000,000 $55,200 $88.48 234% 
JAPAN nnn “un b4,601,461,206,885 $42,000 $26.37 92% 
Germany on __.....93,868,291,231,824 $47,640 $36.93 113% 
France $2,829,192,039,172 $42,960 $26.73 91% 
‘United Kingdom $2,988 ,893,283,565 $43,430 $35.65 120% 
Waly soosnnnaninnins ani D214, 161,325,367 $34,270 $26.01 111% 
Canada $1,785,386,649,602 $51,630 $20.12 57% 
Australia $1,454,675,479,666 $64,540 $23.46 53% 
Spain snes vine 1,381,342,101,736 $29,440 $32.38 161% 
Netherlands _ i $879,319,321 495 $51,890 $31.48 89% 
‘Switzerland cs wine 9£01,037,135,966 $88,120" $35.46 59% 
‘Sweden $571 ,090,480,171 $61,610 $26.96 64% 
Belgium ee $531,546,586,179 $47,260. $31.48 97% 
NOW AY mms orn, $499,817,138,323 $103,630 $33.09 47% 
Median, reference COUMtes smn nn ae $31.48 91% 
‘Unweighted average, reference 
countries $29.70 89% 


* For Switzerland, only 2013 per capita income was available. 


One defense for the high U.S. price for Xtandi would be that the product could not have been 
developed at a lower price. But given the significant market for this drug, the federal subsidies in 
both the preclinical and clinical stages, and the fact that prostate cancer is the among the three 
most common types of cancer,’ that defense can be rejected entirely, and certainly going 
forward, given the billions of dollars in revenue already earned by Astellas. 


16. Conclusion 


We are requesting the federal government take steps to address the discriminatory and unfair 
pricing of Xtandi/enzalutamide by Astellas. U.S. residents should not have to pay two to four 


52 American Cancer Society: Cancer Facts and Figures 2015. Atlanta, Ga: American Cancer Society, 2015. 
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times as much for a cancer drug than residents of other high income countries, particularly 
when the drug was invented with the support of federal grants and benefited from other federal 
research subsidies. The average wholesale price for Xtandi was $129,269 per year in 2015, and 
this was more than twice as high as the price in any other high income country in our 13 country 
survey, and four times as high as the price in Canada. U.S. taxpayers are generous when it 
comes to financing research programs at the NIH, the U.S. Department of Defense, and in other 
federal agencies. However, we should not allow the companies that commercialize this research 
to discriminate and use unfair prices that impose financial hardships on U.S. residents, create 
access barriers for cancer patients, and make our workforce less competitive in global markets. 


There are many areas where current U.S. laws are inadequate to address excessive or unfair 
prices. This is not one of them. The Bayh-Dole Act was passed with the promise that the federal 
March-In rights or the federal government royalty-free rights in patents would be available to 
protect the public from the unreasonable use of patented inventions. This is such a case. 


Please contact Andrew S. Goldman, counsel for Policy and Legal Affairs at KEI, about this 
request. He can be reached at andrew.goldman@keionline.org, or by telephone at 
+1.202.332.2670. 


Sincerely, 


James Packard Love, Andrew S. Goldman, Diane Singhroy, Zack Struver, Claire Cassedy and 
Elizabeth Rajasingh, on behalf of 

Knowledge Ecology International 

1621 Connecticut Avenue, Suite 500 

Washington, DC 20009 

http://keionline.org 


Manon Ress, Michael Davis and Ruth Lopert, on behalf of 

Union for Affordable Cancer Treatment (UACT 

http://cancerunion.org 

Cc: 

Army research Laboratory 

Domestic Technology Transfer (Patent Licensing, Cooperative R&D Agreements, Test Service 
Agreements) via ORTA@arl.army.mil 

National Institutes of Health 


Karen Rogers, via rogersk@mail.nih.gov 
Mark L. Rohrbaugh PhD, JD via RohrbauM@mail.nih.gov. 
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White House, Office of Science and Technology Policy 
John P. Holdren, via jholdren@ostp.eop.gov 
Tom Kalil, via: tkalili@ostp.eop.gov 


Senators Boxer, Brown, Grassley, King Leahy, McCain McCaskill Nelson Sanders, Schumer 
Sessions, and Wyden 


Representatives Doggett, Schakowsky, Tom Price, Markwayne Mullin, the Congressional 
Prostate Cancer Task Force 
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From: Knezevic, Vlado (NIH/NIDDK) [E] [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=3CD7FD096830401C88A2C03EC1916B3C-KNEZEVICV2] 


Sent: 5/13/2020 2:50:23 PM 

To: Rohrbaugh, Mark (NIH/OD) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=591ab6b2424b4b8997082718cbb29fab-rohrbaum] 

cc: Knezevic, Viado (NIH/NIDDK) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 


(FYDIBOHF23SPDLT)/cn=Recipients/cn=3cd7fd096830401c88a2c03ec1916b3c-knezevicv2]; Niebylski, Charles 
(NIH/NIDDK) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3248b0e1497e439b94ce47c2f52b0268-niebylskicd] 

Subject: RE: Draft Response to KE! Objection 

Attachments: 2a_KE! Comments re License for Exendin-4 Gene Transfer to Kriya Therapeutics, Inc. (1).pdf; 2b Response to KEI 
Comments re License for Exendin-4 Gene Transfer to Kriya Therapeutics, Inc._verl3May2020.docx 


Hello Mark — per your request, attached is proposed response (in Word — PDF document was received from them). 
Any additional guidance would be appreciated! 
Best, 


Vladimir Knezevic, MD 
Senior Advisor for Commercial Evaluation 


Technology Advancement Office (TAO) 

National Institute of Diabetes and Digestive and Kidney Disease (NIDDK) 
National Institutes of Health 

Department of Health & Human Services 

Building 12A, Room 3011 

Bethesda, MD 20817-5632 


Office phone: 301-435-5560 


Mobile: ! b6 i 


Len eee teeter eet 


Email: viado.knezevic@nih.gov 


From: Rohrbaugh, Mark (NIH/OD) [E] <rohrbaum @od.nih.gov> 
Sent: Tuesday, April 28, 2020 6:00 PM 

To: Knezevic, Vlado (NIH/NIDDK) [E] <vlado.knezevic@nih.gov> 
Ce: Niebylski, Charles (NIH/NIDDK) [E] <charles.niebylski@nih.gov> 
Subject: FW: Draft Response to KE! Objection 


Vlado: 
Here is a draft response from earlier this week from NCI. It gives you an idea of how we usually respond. Taylor it to 
their letter in your own words, and run it by me please. 


The date of my letter to them (a blank in the edits) was Nov 26, 2019 
Thanks, 


RELO000024906 


Mark 


RELO000024906 


KNOWLEDGE ECOLOGY 
INTERNATIONAL 


1621 Connecticut Avenue NW 
Suite 500 
Washington, DC 20009 
www.keionline.org 
April 28, 2020 


Vladimir Knezevic, MD 

Senior Advisor for Commercial Evaluation 
Technology Advancement Office 

Building 12A, Room 3011 

Bethesda, MD 20817-5632 

Via Email: viado.knezevic@nih.gov 


Re: Prospective Grant of an Exclusive Patent License: AAV Mediated Exendin-4 Gene 
Transfer to Salivary Glands To Protect Subjects From Diabetes or Obesity 


Dear Dr. Knezevic: 


Knowledge Ecology International (KEI) and James Love are writing to comment on the 
“Prospective Grant of an Exclusive Patent License: AAV Mediated Exendin-4 Gene Transfer to 
Salivary Glands To Protect Subjects From Diabetes or Obesity” to Kriya Therapeutics, Inc." 


The invention covered by the license, which was successful in preclinical studies, could help 
regulate blood sugar in patients with diabetes and promote weight loss in individuals suffering 
from obesity—conditions affecting large numbers of Americans and hundreds of millions of 
people worldwide. 


The National Institutes of Health (NIH) may not execute the license unless it considers all 
timely-submitted public comments and concludes that the criteria listed at 35 U.S.C. § 209(a) 
are satisfied. The NIH did not answer the majority of the questions KEI asked about the license, 
limiting our ability to comment on it. 


From what KEI can tell, the license does not satisfy the criteria located at 35 U.S.C. § 209(a), 
because the NIH apparently has not engaged in an individualized assessment to determine 
whether exclusivity is a reasonable and necessary incentive, nor has it limited the proposed 
scope of exclusivity to not broader than the necessary incentive. 


185 Fed. Reg. 20508, available at 
nites -/Awanw federalreqister gov/documenis/202 0/04/14 3/2020-077 06/prospective-qrant-o-an-exciusive-pat 
d ivary. 
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Because the license disposes of government-owned property, the NIH may not grant it unless 
the NIH first requests the antitrust advice of the U.S. Attorney General, which it apparently has 
not done. 


If the NIH grants the license, we request that it incorporates a series of provisions designed to 
safeguard the public interest in the invention, promote the policy objectives of the Bayh-Dole 
Act, and implement the policies outlined in the Public Health Service (PHS) Technology 
Transfer Manual. 


Background 


The proposed license covers an invention involving the use of an adeno-associated viral vector 
to deliver exendin-4 to the salivary gland as a treatment for diabetes and obesity. 


The abstract for the invention at the NIH Office of Technology Transfer website states that the 
invention “resulted in improved glucose homeostasis and weight profile in two rat models of 
obesity and type 2 diabetes.” 


The prospective licensee, Kriya Therapeutics, Inc., is incorporated in Delaware and registered 
to conduct business in California. Kriya Therapeutics’ website contains little information apart 
from a two-paragraph description of the company and short biographies of its executive officers. 
The website does not list which, if any, products are in Kriya Therapeutics’ pipeline, but states 
that the company’s mission is “to expand the reach of gene therapy to address highly prevalent 
diseases affecting millions of patients.”® This is consistent with a company that applied for a 
license to a potential treatment for diabetes and obesity. 


Discussion 
As explained in greater detail below, KEI notes the following points about the proposed license: 


1. The NIH was not transparent about the license, limiting our ability to comment on it, a 
right provided to the public by 35 U.S.C. § 209(e); 

2. The license does not satisfy the criteria located at 35 U.S.C. § 209(a), because the NIH 
apparently has not engaged in an individualized assessment to determine whether 
exclusivity is a reasonable and necessary incentive, nor has it limited the proposed 
scope of exclusivity to not broader than the necessary incentive; 

3. The NIH apparently has not sought the antitrust advice of the U.S. Attorney General 
regarding the license, as required by 40 U.S.C. § 559; and 


? https://www.ott.nih. Dineen ag 142-2011. 
218) : iyatherapes 
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4. lf the NIH proceeds with the license, we recommend that it includes a series of 
provisions designed to safeguard the public interest and ensure that the license 
implements the governing principles listed in the PHS Technology Transfer Manual. 


1. The NIH was not transparent about the license, limiting our ability to comment on it, a right 
provided to the public by 35 U.S.C. § 209(e). 


A federal agency may not grant an exclusive license to government-owned technology without 
first notifying the public of the prospective license, allowing a minimum 15-day period for the 
public to comment, and considering all timely-submitted comments. 35 U.S.C. § 209(e). 


For the public to meaningfully comment on a proposed license, it must have basic information 
relevant to the license, and in particular, to the controlling issue—whether the license is 
authorized because it satisfies all of the criteria listed at 35 U.S.C. § 209(a). 


On April 24, 2020, KEI emailed Dr. Vladimir Knezevic, the point of contact for the license, a list 
of eight questions. He answered only the first two questions, both of which concerned the 
development stage of the invention. In declining to answer the remaining questions, he stated 
that those questions either were irrelevant or had already been answered. Both assertions are 
incorrect. 


Among the questions that Dr. Knezevic refused to answer were (1) how the NIH concluded that 
exclusivity is a necessary incentive and (2) how it concluded that the scope of exclusivity is not 
broader than necessary. These are two of the requirements that the NIH must satisfy before it 
may grant an exclusive license. By failing to answer questions that relate to whether the 
proposed license satisfies 35 U.S.C. § 209, the NIH withheld information that is directly relevant 
to the issue at hand. 


Nor had the NIH ever answered the questions that Dr. Knezevic refused to answer. The 
questions that KEI emailed Dr. Knezevic were unique to the instant patent license, and April 24, 
2020 was the first and only time KEI asked about this license. 

The Bayh-Dole Act gives the public a role in licensing decisions concerning inventions that are 
owned by the public. Because the questions KEI asked and Dr. Knezevic failed to answer were 


relevant and had not previously been answered, Dr. Knezevic had no basis for not answering 
them. The NIH’s lack of transparency undermined KEI’s ability to comment on the license. 


2. The NIH apparently has not meaningfully applied the criteria for granting an exclusive license. 


The NIH may not license a federally-owned invention on an exclusive or partially-exclusive basis 
unless, among other criteria: 
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(1) “granting the license is a reasonable and necessary incentive to -- (A) call forth the 
investment capital and expenditures needed to bring the invention to practical 
application; or (B) otherwise promote the invention’s utilization by the public;” and 


(2) “the [NIH] finds that the public will be served by the granting of the license .. . and 
that the proposed scope of exclusivity is not greater than reasonably necessary[.]” 


35 U.S.C. § 209(a)(1)-(2). 


As noted previously, KEI asked Dr. Knezevic how he evaluated the above-listed criteria to 
determine that an exclusive license is a reasonable and necessary incentive, and that “the 
proposed scope of exclusivity is not greater than reasonably necessary,” tracking the language 
of 35 U.S.C. § 209(a)(1)-(2). 


In declining to answer those questions, Dr. Knezevic stated that they had already been 
answered. While that statement is inaccurate, his response is consistent with past statements 
by NIH technology transfer officials, who employ across-the-board assumptions for exclusive 
patent licenses. For example, Dr. Mark Rohrbaugh, Special Advisor for Technology Transfer to 
the NIH Deputy Director for Intramural Research, stated in a letter to KEI that the NIH “works in 
a market for these early-stage therapeutic technologies in which there is essentially no demand 
for nonexclusive licenses” and that “companies and investors . . . require an exclusive license 
for the full patent term.” In relation to a previous proposed exclusive patent license, an NIH 
technology transfer officer stated: “I do not personally have any licenses on my docket granted 
for a term shorter than the full patent term and am unaware of any that may have been granted 
by my colleagues at other Institutes.” 


(For clarity, KEI notes that the NIH has been requested to limit the term of exclusivity of the 
license, not the term of the license.) 


Dr. Knezevic’s reference to past NIH statements about unrelated licensing decisions indicates 
that the answers to KEI’s unanswered questions are as follows: 


e The NIH is proposing an exclusive license because it assumes that no company will 
commit to licensing the technology without full exclusivity; and 

e The NIH is proposing to grant the broadest possible rights to the technology because it 
assumes that no company will commit to licensing the technology without the broadest 
scope of exclusivity. 


Because each license presents unique technologies and circumstances, such a one-size-fits-all 
approach is not consistent with the Bayh-Dole Act. Where it is possible to limit rights to an 
invention, the agency proposing to grant an exclusive or partially exclusive license must do so. 
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The subject technology has performed well in preclinical studies—the riskiest stage of 
development—and the preclinical research was funded by the public sector.* If successful, the 
technology will have a huge market size, considering the prevalence of diabetes and obesity. In 
2018, 34.2 million Americans, or 10.5 percent of the population, had diabetes.° According to the 
Centers for Disease Control and Prevention, in the United States, “[t]he prevalence of obesity 
was 42.4 percent in 2017~2018.”° In addition, this is a worldwide license. According to the 
World Health Organization (WHO), in 2014, the global prevalence of diabetes among adults 
over 18 years of age was estimated at 8.5 percent or the world population.’ The WHO also 
estimated there were more than 300 obsese adults in 2000.® 


Given the potential value of the technology and the requirement to limit the scope of the license, 
it is concerning that the proposed scope of the license has not been limited in any discernible 
way. 


Considering the NIH’s previous gene therapy licensing practices, we can safely assume that the 
period of exclusivity for this license is life-of-patent—the broadest possible duration. 


The proposed territorial reach for the license is also as broad as possible—worldwide. 


Likewise, the proposed field of use is as wide as possible. While the NIH will not concede that it 
is required to limit the duration of an exclusive patent license, it does acknowledge that it is 
required to limit the field of use for such licenses. Here, however, the field of use apparently 
embraces all potential commercial applications for the subject invention: “prevention and 
treatment of type-2 diabetes and obesity.”® 


If, in fact, the NIH has not considered whether a non-exclusive or partially-exclusive license is 
possible, and it has not explored whether it could narrow the duration of the license, territorial 
reach, or field of use—perhaps to either diabetes or obesity, but not both indications—it has not 
satisfied 35 U.S.C. § 209(a)(1)-(2). 


“ Di Pasquale, Giovanni et al. “Sustained exendin-4 secretion through gene therapy targeting salivary 
glands in two different rodent models of obesity/type 2 diabetes.” PloS one vol. 7,7 (2012): e40074. 
doi:10.1371/journal.pone.0040074. 

5 https://www.diabetes.org/resources/statistics/statistics-about-diabetes. 

5 https://www.cdc.gov/obesity/data/adult.html. 
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https://www.federalregister.gov/documents/2020/04/13/2020-07 706/prospective-grant-of-an-exclusive-pat 
ent-license-aav-mediated-exendin-4-gene-transfer-to-salivary. According to the invention abstract, the 
potential commercial application for the invention is “[t]herapy for diabetes or obesity.” 
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3. The NIH apparently has not sought the antitrust advice of the U.S. Attorney General 
regarding the license, as required by 40 U.S.C. § 559. 


We object to the license because the NIH has not first obtained the antitrust advice of the United 
States Attorney General. 


Under the Federal Property and Administrative Services Act, 40 U.S.C. § 101 ef seq., “[a]n 
executive agency shall not dispose of property to a private interest until the agency has received 
the advice of the Attorney General on whether the disposal to a private interest would tend to 
create or maintain a situation inconsistent with antitrust law.” 40 U.S.C. § 559(b)(1). 


This includes when the NIH proposes to grant an exclusive license in federally-owned 
technology. “Property” is defined at 40 U.S.C. § 102 to mean “any interest in property.” The 
statute exempts personal property if the fair market value is less than $3,000,000, but 
specifically excludes “a patent, process, technique, or invention” from that exception. 


The regulation 41 C.F.R. § 102-75.270 also makes clear the inclusion of patents “irrespective of 
cost.” 


KEI asked Dr. Knezevic whether the NIH requested the advice of the U.S. Attorney General 
concerning the licenses. Dr. Knezevic did not answer. In the past, the NIH has asserted its 
position with respect to 40 U.S.C. § 559 as follows: 


The statute you reference is directed to the disposal (assignment) of government 
property. It has little relevance to our patent licensing activities, which are principally 
governed by the Bayh-Dole Act and its regulations. 


We disagree. 


35 U.S.C. § 209(a)(4) allows a federal agency to grant an exclusive license only if the license 
“will not tend to substantially lessen competition or create or maintain a violation of the Federal 
antitrust laws.” 35 U.S.C. § 211 provides that “[nJothing in this chapter shall be deemed to 
convey to any person immunity from civil or criminal liability, or to create any defenses to 
actions, under any antitrust law[.]” The Bayh-Dole Act sets out the areas in which the statute 
“shall take precedence over any other Act which would require a disposition of rights in subject 
inventions[,]’ 35 U.S.C. § 210, and mentions 21 separate statutes, but not the FPASA. 


The term “disposal” is not a defined term under 40 U.S.C. § 102 of the FPASA, and 
is not limited to “assignment” or “sale.” In fact, there are many examples of regulations and laws 
that include licensing amongst dispositions, either explicitly or by implication. 
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If NIH grants an exclusive license in a federally-owned invention, it is disposing of a government 
property interest so as to trigger 40 U.S.C. § 559. 


4. In the event that the NIH decides to grant the license over our objections, we recommend that 
the NIH includes a series of provisions designed to safeguard the public interest and ensure that 
the license implements the principles listed in the Public Health Service (PHS) Technology 


Transfer Manual. 


In the event that the NIH proceeds with the license, KEI requests that it includes the following 
provisions to protect the public’s interest in the NIH-funded technology: 


1. Geographic Scope of Exclusivity. If the NIH decides to grant exclusive rights to the 
subject invention, it should limit exclusivity to any country with at least 35 percent of the 
per capita income of the United states, but not the United States, so that high income 
countries that did not fund the R&D underlying the invention would bear the costs of the 
exclusivity, while U.S. residents would not. The NIH should license the invention on a 
non-exclusive basis in countries with per capita incomes less than 35 percent of the 
United States. For countries of moderate or low income, the monopoly is likely to have 
an adverse impact on access with fewer benefits in terms of the incentives for investors. 


1. Price discrimination. In the event that exclusivity is extended to the United States, any 
medical technology using the patented invention should be available in the United States 
at a price that does not exceed the median price in the seven largest economies by GDP 
that have at least 50 percent of the GNI per capita as the United States, using the World 
Bank Atlas method. This is a modest safeguard. 


2. Low and middle income countries. As noted, the exclusive license should not extend 
to countries with a per capita income less than 35 percent of that of the United States, in 
order to ensure that the patents do not lead to restricted and unequal access. If the NIH 
rejects this suggestion, it needs to provide something that will give effect to the policy 
objective in the “United States Public Health Service Technology Transfer Policy Manual, 
Chapter No. 300, PHS Licensing Policy,” which states the following: “PHS seeks to 
promote commercial development of inventions in a way that provides broad 
accessibility for developing countries.” 


3. Global registration and affordability. The license should require Kriya Therapeutics to 
disclose the steps it will take to enable the timely registration and availability of the 
medical technology at an affordable price in the United States and in every country with 
a demonstrated need, according to the Centers for Disease Control and Prevention 
(CDC) and/or the WHO, either by supplying a country directly at an affordable, publicly 
disclosed price and with sufficient quantities, or by providing technology transfer and 
rights to all intellectual property necessary for third parties to do so. 
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4. Medicines Patent Pool. The NIH should retain a right to grant the WHO, the Medicines 
Patent Pool or other governments the rights to use the patent rights to procure the 
medical technology from competitive suppliers, including technology transfer, in any 
country where there is a finding by the Department of Health and Human Services (HHS) 
or the WHO that people in these markets do not have sufficient access to the medical 
technology. 


5. Years of exclusivity. We propose the license reduce the years of exclusivity when 
revenues are large. The NIH has many options, including by providing an option for 
non-exclusive licensing, such as was done in the ddl case. We propose that the 
exclusivity of the license be reduced when the global cumulative sales from products or 
services using the invention exceed certain benchmarks. For example, the period of 
exclusivity in the license could be reduced by one year for every $500 million in global 
cumulative revenue after the first one billion in global sales. This request is consistent 
with the statutory requirements of 35 U.S.C. § 209, which requires that “the proposed 
scope of exclusivity is not greater than reasonably necessary to provide the incentive for 
bringing the invention to practical application.” 


6. Transparency of R&D outlays. Kriya Therapeutics should be required to file an annual 
report to the NIH, available to the public, on the R&D costs associated with the 
development of any product or service that uses the invention, including reporting 
separately and individually the outlays on each clinical trial. We will note that this is not a 
request to see a company business plan or license application. We are asking that going 
forward, the company be required to report on actual R&D outlays to develop the subject 
invention. Reporting on actual R&D outlays is important for determining if the NIH is 
meeting the requirements of 35 U.S.C. § 209, including that “the proposed scope of 
exclusivity is not greater than reasonably necessary to provide the incentive for bringing 
the invention to practical application.” Specifically, having data on actual R&D outlays on 
each clinical trial used to obtain FDA approval provides evidence that is highly relevant 
to estimating the risk-adjusted costs of bringing NIH-licensed inventions to practical 
application. 


Conclusion 


The NIH’s failure to answer KEI’s questions about this license has undermined our ability to 
comment on it, a right that is protected by 35 U.S.C. § 209(e). The NIH may not execute the 
license unless it fulfills all criteria listed at 35 U.S.C. § 209(a), and blanket assumptions may 
not replace the necessary individualized assessment. Because the license disposes of 
government-owned property, the NIH may not grant the license unless it first requests the 
antitrust advice of the U.S. Attorney General. 40 U.S.C. § 559. In the event that the NIH grants 
the license, we ask that it incorporates the provisions listed above, which are designed to 
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protect the public interest in the licensed technologies and to accomplish the policies outlined in 
the PHS Technology Transfer Manual. 


Sincerely, 
1. Knowledge Ecology International 


2. James Love (in his individual capacity) 
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National Institutes of Health/ NIDDK 


Public Health Service 
12A South Drive, Room 3011 
Bethesda, MD 20892 
Office (301) 435-5560 
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€ DEPARTMENT OF HEALTH & HUMAN SERVICES 
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Sincerely, 


Vlado Knezevic, M.D. 
Senior Advisor for Commercial Evaluation 
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From: Berkley, Dale (NIH/OD) [E] [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP 
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=5EE461C29F5045A49FOADF82CAAA2F31-BERKLEYD] 


Sent: 1/13/2020 10:41:38 PM 

To: Rohrbaugh, Mark (NIH/OD) [E] [/o=ExchangeLabs/ou=Exchange Administrative Group 
(FYDIBOHF23SPDLT)/cn=Recipients/cn=591ab6b2424b4b8997082718cbb29fab-rohrbaum] 

Subject: RE: Comments, Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular Disorder 

Note ies sitchal stp cpt ache ta a ae le Se 


oo 
O1 


Dale D. Berkley, Ph., 2D. 
NIH Branch 

Office of The General Counsel 
9000 Rockville Pike 
Building 31, 2B-47 

Office: 301 -496. 5043 

Email: Berk 


From: Rohrbaugh, Mark (NIH/OD) [E] <rohrbaum @od.nih.gov> 

Sent: Monday, January 13, 2020 4:14 PM 

To: Shmilovich, Michael (NIH/NHLBI) [E] <michael.shmilovich@nih.gov>; Berkley, Dale (NIH/OD) [E] 
<berkleyd@od.nih.gov>; Goldstein, Bruce (NIH/NHLBI) [E] <goldsteb@mail.nih.gov> 

Subject: RE: Comments, Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular Disorder 


From: Shmilovich, Michael (NIH/NHLBI) [E] <michael.shmilovich@nih.gov> 

Sent: Sunday, January 12, 2020 10:23 AM 

To: Berkley, Dale (NIH/OD) [E] <berkleyd@od.nih.gov>; Rohrbaugh, Mark (NIH/OD) [E] <rohrbaum @od.nih.gov>; 
Goldstein, Bruce (NIH/NHLBI) [E] <goldsteb@mail.nih.gov> 

Subject: FW: Comments, Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular Disorder 


Mark, Dale, and Bruce—KEl’s comments regarding our FR notice for OcQuila enclosed and my proposed 
response. Please comment. 


\’d appreciate feedback before next Friday as I’d like to send a response letter back to them COB Jan 17, 2020. 


Thanks! 


Michaal A, Shmilovich, Esq., CLP 


Office of Technology Transfer and Development 
34 Center Drive Room 4429, MSC2473 
Bethesda, MB 20892-2475 

a, 307,435.5015 

shmilovm@nih.gov 
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his message may contain privileged and confidential information intended only for the use af the individual{s} or entity named above. If you ara ned the! 
fenk, you are heredy notified that any use, dissemination, distritution, or copying of this message or its content is strictly prohibited. H you have recelved this 
message in error, please notify sender immediately and destray the message without making a copy. Thank you. 


From: kathryn ardizzone <kathryn.ardizzone@keionline.org> 

Sent: Friday, January 10, 2020 11:09 PM 

To: Shmilovich, Michael (NIH/NHLBI) [E] <michael.shmilovich@nih.gov> 

Cc: James Love <james.love@keionline.org> 

Subject: Comments, Prospective Grant of an Exclusive Patent License: Gene Therapy for Ocular Disorder 


Dear Mr. Shmilovich: 


Attached, please find KEI's comments regarding "Prospective Grant of an Exclusive Patent License: Gene 
Therapy for Ocular Disorder" (84 FR 65169) and the relevant attachments. 


Thank you, 


Kathryn Ardizzone, Esq. 

Counsel 

Knowledge Ecology International 

1621 Connecticut Avenue NW, Suite 500 
Washington, DC 20009 


kathryn.ardizzone@keionline.org 
(202) 332-2670 
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